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This study systematically reviews the methodological characteristics of energy
efficiency evaluations and uses metaevaluation to assess its quality. Metaevaluation is
used to systematically assess the quality of evaluation products, confirm that evaluations
deliver sound findings and conclusions, are useful to the client, are credible, are ethically
conducted, and are done as cost-effective as possible. The results of this study show that
the ability to accurately assess evaluation for methodological quality using evaluations
reports as a primary data source depends on the presence of detailed descriptions of
evaluation methods. Furthermore, the study suggests that methodological variations of
energy efficiency evaluations coalesce along energy efficiency evaluation types. The
study concludes that energy efficiency evaluation practitioners can augment efforts to
improve the industries evaluation methods, policies and processes by integrating
metaevaluation into its practice.
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CHAPTER I
INTRODUCTION
Energy efficiency evaluation methods have stagnated as the industry has adapted
a “business as usual” approach, which ignores contemporary evaluation methods
(Friedmann, 2011, p. 2). In this way, energy efficiency evaluation is out of step with the
larger evaluation community in assessing the quality of its work. Over the last twenty
years, evaluators have emphasized evaluating their work to ensure that they are
producing quality, methodologically sound evaluations (Mark, 2007). In doing so,
evaluators have strived toward building an empirical basis for the practice of evaluation,
which simultaneously should improve existing methods of evaluation. Energy efficiency
evaluation has yet to address this issue.
Moreover, energy efficiency evaluation approaches vary so widely that
evaluation results cannot be reasonably compared across particular studies or
jurisdictions (Kushler, Nowak, & Witte, 2011). This lack of consistency among energy
efficiency evaluation approaches has resulted in a wide variation of evaluation
methodology and practice (Schiller & Goldman, 2012). In the last few years, scrutiny of
energy efficiency evaluation has grown and manifested as debates on the accuracy of
energy efficiency evaluation results and concern with funding evaluation activities
1

(Vine, 2012). Because inconsistent methods open the door to attacks on the validity of
evaluation results, it is important to demonstrate sound methods in an effort to bolster
the credibility of energy efficiency research (Schiller & Goldman, 2012). Although
energy efficiency evaluators understand that practice may differ from theory, they desire
to establish a common framework of standard practices in an effort to communicate best
practices (Kushler, Nowak, & Witte, 2011; Dougherty, Sutter, & Randazzo, 2012;
Williamson & Kasman, 2012; NAPEE, 2006; Schiller & Goldman, 2012). However,
empirical evidence that depicts energy efficiency evaluation as practiced does not exist.
There is a chasm in the literature in regards to empirical evidence of common energy
efficiency evaluation methodologies and practices. The available literature focuses
almost exclusively on calculations of energy savings and the measure types (a measure
type is a category of energy efficiency equipment such as lighting or heating ventilation,
and cooling) associated with those savings. Consequentially, evidence-based energy
efficiency practice has not been compared to general evaluation standards in order to
assess its quality. Therefore, prior to the collective development of national energy
efficiency evaluation standards, there must be a thorough study on the current common
practices in energy efficiency evaluation. Thus, the purpose of this study is to fill the
void in the literature by examining the current practice of evaluation within the field of
energy efficiency. It will investigate the quality of energy efficiency evaluation by
applying generally accepted standards for evaluation.
This chapter provides an introduction to energy efficiency evaluation. It defines
2

energy efficiency, describes the field of energy efficiency, addresses energy efficiency
policy, and describes the energy efficiency industry and evaluation within that industry.
Furthermore, it elucidates the focus of the study, its purpose, and its importance. Finally,
the chapter ends with an explanation of the research questions.

Background
After the 1973 oil crisis, energy efficiency became an increased priority in the
United States (Laitner, 2012). Since that time, energy use per unit of gross domestic
product (GDP) decreased 42% with energy efficiency responsible for three quarters of
that change (Geller, 2001). Also during this period, the average fuel economy of new
cars increased from 16 mpg to 24 mpg; energy efficiency of appliances increased 56%;
and sales of more energy efficient lighting increased five times over (Geller, 2001).
However, there is still much work needed to increase the efficient use of energy in the
United States and elsewhere. The Environmental Protection Agency (EPA) asserts that
in the commercial sector more than 30% of energy use is squandered (McLean-Conner,
2009). Likewise, it was estimated that in 2009 the United States wasted more than half
(58%) its total energy because of inefficiency (Lawernce Livermore National
Laboratory, 2010). These weaknesses in the ways in which energy is used leaves great
potential for the future of energy efficiency.
Several organizations have identified the current potential for energy efficiency.
The American Council for an Energy Efficient Economy (ACEEE) maintains that
3

national comprehensive energy efficiency policies could: (a) cut national energy use by
another 33% by 2020, (b) dramatically lower greenhouse gas emissions, and (c) save
consumers and business $500 billion from 2000-2020 (Geller, 2001). They are not alone
in their assessment of the potential impacts of energy efficiency. Energy Star, an EPA
initiative, stresses that replacing one incandescent light bulb with a compact fluorescent
light bulb (CFL) in each home in the United States would save over $600 million in
annual energy costs and produce enough electricity to light three million homes each
year (McLean-Conner, 2009). Energy efficiency is considered the most economical,
effective, and swiftest means of reducing energy consumption in the United States
(Gold, Furrey, Nadel, Laitner, & Elliott, 2009).
The motivations driving consumers to reduce energy use may vary. However,
two resounding themes exist in the move toward more efficient energy use; first,
reducing cost, and second, improving the environment (McLean-Conner, 2009). When
consumers reduce their energy use, they benefit from a reduction in their energy costs.
Since consumers pay for energy based on the amount of energy they consume, products
that use less energy result in a reduced cost of energy. This financial savings serves as a
genuine motivation for consumers to use less energy. Coupled with recent economic
conditions, the financial effect of energy efficiency is an attractive way for consumers to
reduce cost.
Environmentally conscious consumers are also motivated to enhance their
energy efficiency, as it is a proven path to achieving the second theme, improving the
4

environment (Mills & Rosenfeld, 1996). The International Energy Agency reported that
more efficient uses of energy in transportation, buildings, and industrial processes could
reduce the global energy need by one third by the year 2050 (International Energy
Agency, 2006). Such a reduction in energy consumption would diminish the amount of
pollution that would be present otherwise. As households and businesses in the United
States look for the most convenient and inexpensive ways to save money and go green,
energy efficiency has grown in popularity (Griskevicius, Tyber, & Van den Bergh,
2010). Within the last decade, “going green” has become socially desirable and
marketable.

Defining Energy Efficiency
According to the Lawrence Berkeley National Laboratory, energy efficiency is
defined as “using less energy to provide the same service” (Lawrence Berkley National
Laboratory, 2012, p. 1). For example, a television that uses less energy than an older
model television is considered more energy efficient. This concept differs from energy
conservation, which involves forgoing use of something, or using it less, in order to
reduce one’s energy usage or consumption. McLean-Conner calls energy efficiency “an
investment” aimed to address rising energy demands by reducing the energy use
(McLean-Conner, 2009, p. 5). She goes on to state that energy efficiency reduces energy
consumption and peak demand, which in turn, reduces harmful emissions and energy
waste, and allows for the delay or avoidance capacity upgrades to the energy grid.
5

Beyond this definition, energy efficiency policy dictates how energy efficiency is
regulated and practiced.

Energy Efficiency Policy
Many of the existing energy efficiency initiatives in the United States are
influenced by past or present policy. On the national level, the United States congress
and the executive branch and its supporting agencies set energy efficiency priorities for
the country (Rosenbloom & Kravchuck, 2005). Such policies may range from phasing
out older, less efficient equipment models to setting future energy efficiency targets.
However, due to the separation of powers of governmental authority in the United
States, specific directives on how energy efficiency policies and programs are regulated
are left to the discretion of the respective states. Kushler, Nowak, and Witte (2011) aptly
describe each state as “its own little kingdom” in terms of regulating how utilities and
their programs function (Kushler, Nowak, & Witte, 2011, p. 1). Because of this
segmentation in regulation, policies and administrative frameworks for utility managed
energy efficiency programs vary depending on their state of residence. This results in
variance of energy efficiency policy, programs, and evaluation implementation across
the energy efficiency industry.
Beginning in the mid-1970s through the early 1990s, United States policy
regarding energy efficiency increasingly involved utilities. Through policy, utilities are
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encouraged to employ energy efficiency as a resource to address the capacity constraints
of the overall energy load. This practice is termed integrated resource planning
(NAPEE, 2006). Though advancements in energy efficiency policy were established
during these decades, the subsequent free-market policies of the mid 1990s resulted in
the abandonment of pro-energy efficiency policies (Kushler & York, 2004). In fact,
from 1994 to 1997, nationwide electric utility investment in energy efficiency dropped
50% (Kushler & Witte 2000). In response, to the adverse effects of free-market policies
on energy efficiency policies, state legislatures implemented alternative funding
mechanisms to secure energy efficiency programs. These “public benefits” policies, as
they were called, were a major driver for the adoption of energy efficiency and still exist
in the state that initiated them (Kushler & York, 2004).
After the new millennium, the Energy Policy Act of 2005 became the first
leading federal energy policy since the previous era that reignited a focus on more
efficient energy use (Gold & Nadel, 2011). Four years later, in 2009, the American
Clean Energy and Security Act of 2009 passed. Certain provisions of this bill targeted
strategies to reduce energy use and required that by the year 2020, utilities generate 20%
of their energy from renewable energy and energy efficiency sources (Gold et al., 2009).
These policies resulted in more investment in the energy efficiency industry.

7

The Energy Efficiency Industry
Over $300 billion was invested in the United States energy efficiency industry in
2004 (Ehrhardt-Martinez & Laitner, 2008). The Consortium for Energy Efficiency
currently estimates energy efficiency program budgets at $9.1 billion (Wallace &
Forster, 2012). According to their 2011 State of the Industry Report, utility program
administrators within the United States allocated more than $8 billion for gas and
electric energy efficiency programs (Wallace & Forster, 2012). This represents a budget
increase of two and a half times the funds allocated to energy efficiency in 2008. Of the
$8 billon budgeted for energy efficiency in the U.S. in 2011, over $6.8 billion was
allocated to electric energy efficiency programs. This amount is more than $2 billion
over the $4.8 billion spent by electric program administrators on energy efficiency in
2010 and $3 billion more than what was spent in 2009 (Wallace & Forster, 2012).
This industry consists of an interconnected network of federal, state, and local
governments, utilities of various sizes, and independent contractors. These independent
contractors include a mix of program implementers, engineers, design professionals, and
of course evaluators. Each of these stakeholders works toward a central aim: to advance
energy efficiency. For governments and utilities, energy efficiency involves a complex
network of policies and programs designed to reduce energy loads, manage energy
demand, and encourage market transformation. These programs may vary in multiple
aspects; however, many utility-run energy efficiency programs are funded through
surcharges on electric and gas consumption. These programs are called ratepayer-funded
8

programs. A national survey of energy efficiency policies identified 45 ratepayer-funded
energy efficiency programs within the United States and its territories (Kushler et al.,
2011).
Energy efficiency is provided as a service or product to consumers via program
administrators. A collection of energy efficiency programs under one entity is called an
energy efficiency portfolio (Schiller & Goldman, 2012). Energy efficiency portfolios
consist of an array of programs designed to target energy savings across all customer
classes. For example, one can expect to see programs targeting residential customers and
low-income customers, as well as programs targeting commercial and industrial
customers (McLean-Conner, 2009).
Energy efficiency programs within the realm of utilities and regulators take
certain characteristics. Programs are categorized according to the population served or
by the operational characteristic. The categories include commercial and industrial,
residential, low-income, and load management. The greatest portion of funding is
allocated to commercial and industrial efficiency programs. Most often, energy
efficiency program administrators are agents of utilities, however, energy efficiency
programs are also administered by blend of state agencies, municipalities, or nonprofit
organizations (McLean-Conner, 2009).
Regardless of the overarching structure, program administers are responsible for
crafting energy efficiency portfolios that meet mandate requirements, conform with the
utilities goals, and are cost-effective. State regulatory bodies often mandate energy
9

savings targets and program specifications to incorporate public-good related policies,
such as equitability (McLean-Conner, 2009). Due to the inherent disincentive for
utilities in energy efficiency (increased profit is tied to increased energy sales),
regulators often offer incentives in the form of decoupling mechanisms and financial
performance incentives for reaching energy savings targets. A decoupling mechanism
modifies energy rates to prevent utilities from loosing money as a result of successful
energy efficiency efforts (Kaufman & Palmer, 2010). However, if electricity sales
surpass the annual projection, the utility companies are unable to earn additional profits
on those sales (McLean-Conner, 2009).
Because of the robust ratepayer investments in utility-run energy efficiency
programs, many states require evaluation of energy efficiency programs. Confirming
claims of energy-savings is a difficult task, and requires certain technical expertise to
identify when a utility has overestimated the amount of energy they claim to have saved
(Kaufman & Palmer, 2010). Therefore, many jurisdictions require independent
evaluators to verify, measure, and evaluate energy efficiency programs. Though the
requirement for independent evaluation is rather standard across states, evaluation
approaches vary widely throughout the field (Kushler et al., 2011).

Energy Efficiency Evaluation
Energy efficiency evaluation is considered a crucial part of energy efficiency
policy (Vine, 2012). Evaluation is used as an accountability measure, ensuring that
10

energy savings targets are met and funds are apportioned properly. As previously stated,
many energy efficiency programs are ratepayers funded; customers pay a surcharge on
their energy bills which then goes to pay for energy efficiency programs. The structure
of this funding mechanism, coupled with oversight by regulatory bodies, increases the
demand for transparency from stakeholders, and other political influences, drives the
demand for evaluation.
The practice of evaluation in the realm of energy efficiency is shaped by the
varied regulatory landscape of the states. A study of evaluation administration of
ratepayer-funded energy efficiency programs showed that evaluation is primarily used
for program management, to determine performance incentive eligibility (42%), and/or
determine if a lost revenue recovery mechanism is applicable (23%) (Kushler, Nowak,
& Witte, 2011). Independent evaluation consultants conduct 79% of energy efficiency
evaluations with 18% of those consultants contracted directly with the utility (Kushler,
Nowak, & Witte, 2011).
Evaluation oversight also varies by state. In twelve states (28%), a state
regulatory commission oversees energy efficiency evaluations. Eleven states (25%)
report that the state regulatory commission either exercises limited oversight or has no
role in evaluation oversight. These states also report that the commission does not
require formal approval for evaluation deliverables. The remaining twenty states (47%)
that participated in the study had regulatory commissions that must formally approve
evaluation deliverables. Within these states, though formal approval must be gained
11

from the state commission, the evaluations are either managed by the utilities
themselves, or a third party (Kushler et al., 2011).
End users of evaluation in energy efficiency are often utilities, regulators, and
environmental stakeholders (Messenger, Goldman, & Schiller, 2010). The roles of
external stakeholders to an energy efficiency program are also varied in the evaluation
process. Forty states have a mechanism for public comment, although it varies from a
formal process to advisory groups or less formal opportunities for involvement, such as
public hearings (Kushler et al., 2011).

Evaluation Questions
As mentioned earlier, the purpose of this study is to fill the void in the literature
regarding empirical evidence of common energy efficiency evaluation methodologies
and practices by examining the current practice of energy efficiency evaluation and
comparing it to general evaluation standards in order to assess its quality. Therefore, this
study investigates the quality of energy efficiency evaluation with two key research
questions:
1. What are the commonalities and differences of publicly available energy
efficiency evaluations?
2. To what extent do publicly available energy efficiency evaluations conform to
the Program Evaluation Standard’s Accuracy component and the California
Energy Efficiency Evaluation Protocols: Technical, Methodological and
12

Reporting Requirements for Evaluation Professionals (California Evaluator's
Protocol)?
Collectively, these questions begin to build an empirical reference for the practice of
energy efficiency evaluation.

Rationale for Study
Because this field of energy efficiency is relatively young in comparison to other
fields, no empirical studies have been published that explore what methods are used to
evaluate energy efficiency programs. A gap exists in the energy efficiency literature in
regards to the common methodologies underlying energy efficiency evaluation. The
available literature has only focused on the measure types associated with energy
savings and calculations of energy savings. Thus, the purpose of this study is to fill the
void in the literature by examining the current practice of evaluation within the field of
energy efficiency. It will further explore the differences in energy efficiency evaluation
through a metaevaluation of available evaluation reports that explicitly focuses on
subsets of standards that are linked to methodology.

Study Significance
This study is significant within the context of evaluation because it seeks to (1)
assess the common characteristics within energy efficiency evaluation; (2) compare
13

standards of evaluation practice with the standards set forth by the Joint Committee on
Standards for Educational Evaluation (2011); and (3) shed light on potential areas for
advancement. It will help to inform energy efficiency policy by painting a clearer picture
of the practice of energy efficiency evaluation (Trochim, 2009) and thereby, potentially
improving the quality and effectiveness of evaluation methodology within the energy
efficiency context. Metaevaluation provides a means of systematically assessing the
quality of multiple evaluation products to examine the aforementioned goals.

Structure of the Dissertation
This dissertation includes five chapters. Chapter One contains the introduction
to emergency efficiency, defines the term, describes the nature of the field, and provides
the purpose of the study. Chapter Two supplies a summary of the pertinent literature on
evaluation and evaluation practice within energy efficiency, and reviews the history of
evaluation, evaluation theory, evaluation standards, and methodology. This review is
followed by a discussion of evaluation within the energy efficiency. The third chapter
focuses on the methodological aspects of this study, outlines the methodology, and
offers a similar structure outlined by Cooper and Hedges (1994), to address the research
questions identified in the previous chapter. Chapter Three also begins with a discussion
of data collection activities, selecting evaluations for analysis, the analysis procedures,
and synthesis methods. Chapter Four presents and describes the results of the analysis.
The themes, which emerged from the metaevaluation, are described in great detail. The
14

final chapter summarizes the metaevaluation findings including common practices and a
thorough review of evaluation quality. It consists of conclusions of this study and
discusses practical implications of the findings for the field of evaluation. Limitations of
this study are provided, in addition to suggestions for future research in energy
efficiency evaluation.

15

CHAPTER II
REVIEW OF RELATED LITERATURE
This chapter provides a review of the relevant literature regards to the history,
standards, approaches, methods, and practice of evaluation and evaluation within the
realm of energy efficiency.

Evaluation: A Brief History
Evaluation has evolved over centuries to its current form. One of the oldest
examples of evaluation was found in ancient Chinese manuscripts depicting how
personnel evaluation was used to assign government posts (Stufflebeam & Shinkfeld,
2007). According to Shadish, Cook, and Leviton (1991), this type of evaluation dates as
far back as 2200 B.C. In fact, evaluation has served many purposes throughout history.
It can be said that evaluation aided the inception of the United States federal
government. American colonialists made history when a portion of their population
determined that rebellion and the establishment of an independent nation would be more
beneficial to them than English rule. Let’s think of this example in terms of informal and
formal policy evaluation. Informal evaluation, conducted by the colonists lead to a
division of support for British rule; some colonists favored the governance and
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protection of the British Empire while others decided that oppression of British rule
outweighed the benefits. These individual informal evaluations incited somewhat formal
evaluations by the colonial governments on the colonial perspective on being ruled by
the British Empire. The rest is history.
As the United States federal government grew, its citizenry’s demands for
increased accountability grew along with it. Out of these demands sprang a multitude of
checks and balances of the federal government’s policies, practices, and personnel;
evaluation answered the call (Segerholm, 2003). One example of the pertinence of
evaluation as a method of accountability occurred within the United States during the
“Great Society” social programs of the 1960s (Mathison, 2005). This era, which is
marked by the creation of social programs and investment in those programs, raised
more questions about the efficiency and efficacy of government funded enterprises.
Since this surge of social programs, the prevalence of evaluation has increased (Henry &
Mark, 2003). With intensified evaluation activity, it is important to understand the
nature of evaluation and the contexts in which it is practiced. Weiss (1993) describes
evaluation as a rational enterprise that occurs in a political environment. She stresses
that programs and policies are born, developed, and operated within a political context
that bears weight with it. This contextual weight, which is hinged to evaluation, requires
us to define evaluation and understand the circumstances of its existence.

17

Defining Evaluation
Evaluation is at the heart of basic decision-making. One may use evaluation for
simple and complex decisions in an effort to establish merit or value, choose the best
option, and perfect existing methods. As Shadish, Cook, and Leviton (1991) explained,
evaluation has many forms and applications. It is used to examine programs, personnel,
medicines, products, and policies. As defined by Scriven, evaluation is the systematic
and objective assessment of merit, worth, and significance of an object (1991).
However, in many circles, evaluation is perceived as a type of applied research. Even so,
evaluation goes beyond applied research and, in fact, differs from research (Davidson,
2004). As Davidson and other theorist have pointed out, the word evaluation inherently
involves value (Scriven, 1980; Davidson, 2004). Research does not involve a valuebased judgment of merit, worth, and significance of its subject, rather it conveys what
exists. Beyond that, the duty of evaluation is to offer conclusions about the relative value
of its focus in a specific context (Scriven, 1991).
Moreover, the value-based assessment in evaluation differs from research in its
rationale. The general logic of evaluation, formalized by Fournier (1995), involves the
following steps:

1.
2.
3.
4.

Establishing Criteria of Merit
Constructing Standards
Measuring performance and comparing with standards
Synthesizing and integrating data into a judgment of merit or worth
(Fournier, 1995)
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Establishing criteria upon which to assess the merit of the evaluand is the first
evaluative step. In other words, against what criteria will we gauge performance? This
step spurs us to consider the types of data that will help assess the value, quality, and
importance of the object of evaluation. The next step, constructing standards, involves
developing standards of performance. For example, in a class room setting, a teacher
would construct benchmarks for what scores constitute grades ‘A’, ‘B’, ‘C’, and ‘D’.
The score, or performance for an ‘A’ would differ from that of a ‘B’, and so on and so
forth. The teacher would then set a required level of performance. An instance of this
would be if a grade of ‘B’ or better was required to gain credit for the class as is
common in most graduate schools. This required level of performance is the standard.
The next step, measuring performance and comparing with standards, is just as
it seems. It deals with assigning a standard based value onto the measured level of
performance of the evaluand. To reprise the classroom example, it is the process of
Avery’s score as a 94 on her exam and then comparing that score to the grading scale to
determine her letter grade.
Synthesizing this grade with Avery’s other grades in the class and comparing
that against an established rubric of overall performance would constitute the final step,
synthesizing and integrating data into a judgment of merit or worth. This step would
communicate the worth and merit of the evaluand. Taken as a whole, these steps along
with the general definition of evaluation comprise a few of the agreed upon basics that
make up the field of evaluation.
19

Evaluation as a Discipline
Evaluation by nature is multidisciplinary in that it is not restricted to one domain,
but applies to many. There is product evaluation, personnel evaluation, and program
evaluation, to name a few (Stufflebeam & Coryn, 2012). Program evaluation can be
broken down into distinctive applications in other fields. Examples of differentiation
within program evaluation include federal program evaluation, educational program
evaluation, international development evaluation, and the subject of this dissertation energy efficiency evaluation. Each of these examples has assorted applications,
however, the overarching fundamentals are the same. As Scriven stated, “Evaluation is
more than one of its applied fields (Evaluation Thesaurus, 1991, p. 11).” He asserts that
evaluation, as a discipline, must incorporate uses of evaluation in every other field to
ensure its progress (Scriven, 1991).
One overarching theme within evaluation is that evaluators commonly seek go
beyond proving what a program is doing, they seek to improve the program (Gullickson
& Hanssen, 2006) Improving and informing societal practices is at the root of the
evaluation field’s culture and theory and it is increasingly interpreted as an improvement
activity (Segerholm, 2003; Alkin, 2004). In fact, evaluators have used this improvement
focus reflectively, and as a practice; evaluation has paid much attention to the
introspective view of examining itself (Scriven, 1991). Over the last few decades, this
reflectiveness has brought attention to the variety within. Because evaluation as a
discipline is relatively new, the “lack of congruence” among different types of
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evaluation working from varying assumptions calls into question the relevancy of
commonly held evaluation theory (Chelimsky, 1998). Calls for standards of practice and
building empirical evidence for evaluation and its use became a focal point within the
field.

Evaluation Standards
“The First step beyond the basic practice of evaluation – something present in
every field – is probably the step to the formulation of scoring or judging guides
(rubrics) to govern that practice”
- (Scriven, 1991, p. 11)
Born out of a need to protect against the misuse of educational testing and
evaluation, the Joint Committee on Standards for Educational Evaluation published the
Program Evaluation Standards in 1981 (Stufflebeam D. , An Interview with Daniel L.
Stufflebeam., 1980). These standards, the only evaluation standards recognized by the
American National Standards Institute (ANSI) uphold utility, feasibility, propriety, and
accuracy, and evaluation accountability (Joint Committee on Standards for Educational
Evaluation, 2011) as factors to consider in all evaluations. Daniel Stufflebeam, who
served as Committee Chair, at the inception of the standards, described the underlying
rationale that an evaluation shouldn’t be conducted if (1) it can’t be used, (2) isn’t
feasible, (3) isn’t conducted fairly, and (4) it is not technically accurate (Stufflebeam D. ,
An Interview with Daniel L. Stufflebeam., 1980). These standards serve as an evaluation
policy for the evaluation community (Trochim, 2009).
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Evaluation Methods. Prior to the acceptance of The Program Evaluation
Standards by the larger evaluation community, assessment of evaluation quality focused
solely on the same methodological assumptions used to test the rigor of traditional
research (Patton, 1994). Evaluation methodology is the investigative process or actions
designed to improve understanding of a subject (Scriven, 1991). Davidson (2004)
delineates evaluation methodology for practitioners into five actionable steps: (1)
defining the purpose of evaluation, (2) identifying evaluative criteria, organizing the
criteria and identifying potential sources of evidence, (3) inferring causation, (4)
determining importance of criteria of merit and evaluand components, (5) determining
merit, and synthesizing results.
Evaluators operate under theoretical assumptions that serve as the guide for
conducting and evaluation (Miller, 2010). Theories act as the lens through which an
evaluator sees when selecting research questions and accompanying research design and
methods. Contemporary thinking in evaluation within the last decade has given rise to
movements such as evidence-based, participatory, empowerment, and theory-driven
evaluation (Coryn, 2009). Recent trends in evaluation have also swung the spotlight
back on employing randomized controlled trials (RCT) in an effort to increase
methodological rigor (Rossi, Lipsey, & Freeman, 2004).
Assessing Methodological Rigor. Debates about appropriate and inappropriate
use of evaluation design and methodology are reoccurring in the field of evaluation
(Datta, 2007). Some evaluators prefer experimental designs and related methodology,
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while others prefer non-experimental or quasi-experimental designs. Many texts delve
into the matter of discerning research quality and rigor (Donaldson, Christie, & Mark,
2009). Shadish, Cook, and Campbell (2002) explored the various strengths and
weaknesses of research design and methodology to various contexts. Cook and Scriven
debated the use of design elements to produce similar precision of experimental designs
(Cook, Scriven, Coryn, & Evergreen, 2010). Also, Lipsey and Scriven debated whether
experimental evidence should be the gold standard (Donaldson & Christie, 2005). Still,
the debates rage and appeals to intensify rigor prevail. Historically, evaluators have
reexamined appropriate and feasible methodology in a quest to advance the field.
Cook aims to push ahead for a time when studies conducted without random
assignment regularly reproduce the results of studies with random assignment (Cook et
al., 2010). In other words, he supports the advancement of quasi-experimental design
alternatives that produce results with similar rigor as an experimental design (Cook,
Scriven, Coryn, & Evergreen, 2010). Evaluators have responded to this push for using
design to increase the methodological rigor of evaluation. In one such case, evaluators
modified Brinkerhoff’s Success Case Method by adding a time-series design element in
order to amplify its precision. This methodology allowed them to determine attribution
of outcome effects while reducing threats to internal validity (Coryn, Schroeter, &
Hanssen, 2009). In another case, nonequivalent dependent variables and other structural
design elements improved the quality of evidence of nonrandomized studies (Coryn &
Hobson, 2011). However, the big picture of evaluation methodology in practice, aka the
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real world, is cloudy and incites calls for more research.

Research on Evaluation
For the last forty years, the yearning for an empirical basis for advancing
evaluation practice has persisted (Mark, 2007). Such attention to research on evaluation
has reoccurred repeatedly (Shadish et al., 2002). One such cycle started in the 1970s,
and lasted for a decade. During this time evaluators such as Weiss, Patton, and Alkin
brought attention to systematically studying evaluation (Henry & Mark, 2003). However
in 2003, Henry and Mark signaled that again a lack of systematic evidence about
evaluation practice required evaluator to pay more attention research on evaluation.
There have been several notable efforts to promote the practice of systematically
testing evaluation theory and methods of practice (Henry & Mark, 2003). Shadish,
Cook, and Leviton look at different evaluation theories and their applications (Shadish,
Cook, & Campbell, 2002). Coryn and colleagues (2011) empirically examined the
practice of theory-driven evaluation. Christie’s work on bridging the gap between
evaluation theory and practice notes empirically that evaluation theory is applied in
practice is not typically fully implemented (Christie, 2003). Christie and Miller have
each examined how evaluation theory relates to evaluation practice (Christie, 2003;
Miller, 2010; Henry & Mark, 2003). Miller developed a framework for studying the
relationship of theory to practice and showed that adoption of evaluation theory does
influence strikingly different methods (Miller, 2010). Other evaluators have studied
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“actual, published, completed evaluations” (Datta, 2007, p. 35). Although a handful of
studies have responded to requests for more research on evaluation, evaluation needs do
more to thoroughly scrutinize its practice (Segerholm, 2003).
Within the potential areas of further examination, evaluators have several
suggestions. Patton suggests that evaluation, as a discipline, should examine ways to
bring rigor to the concepts of best practices and lessoned learned (Patton, 2001). He goes
on to assert that high quality lessons learned can be found by screening evaluation
findings and searching for patterns across programs, cross-disciplinary connections and
patterns, just to name a couple. He believes that increasing the amount of rigorous
supporting evidence will increase the assurance in its significance (Patton, 2001).
Weiss advocates spending more time advancing the practice of evaluation by doing
evaluation, teaching evaluation, reviewing and critiquing evaluations, meta-analyzing
evaluations (Weiss, 2004). Evaluation researchers have discussed learning from
synthesizing research (Lipsey & Wilson, 2000)Many advocate for building evidentiary
knowledge of evaluation practice in order to help evaluators choose among methods of
practice (Mark, 2007). Datta (2007) advocates that evaluators possess practical, in-depth
of when evaluation are appropriate and how they compare to other design elements in
reducing or avoiding threats to validity. Trochim (2009) advocates that evaluators take a
“fresh look” at the relationship of evaluation policy and evaluation practice. Each of
these prompts directs attention toward a method for researching evaluations:
metaevaluation.
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Metaevaluation. Metaevaluation is the evaluation of an evaluation (Scriven,
1991). Davidson clarifies this definition by inserting Scriven’s definition of evaluation
into it. She yields: Metaevaluation is “a determination of the quality and/or value of an
evaluation” (Davidson, 2004, p. 205). The practice of metaevaluation is encouraged in
the field and the latest edition of the Program Evaluation Standards includes
metaevaluation standards. According to Stufflebeam (2001) the purpose of
metaevaluation is “to assure that evaluations provide sound findings and conclusions;
that evaluation practices continue to improve; and that institutions administer efficient,
effective evaluation systems” (p. 183). Metaevaluation can be understood as a response
to a quest for credibility and to (Stufflebeam, 2001) uphold professional standards
(Segerholm, 2003).
The Key Evaluation Checklist (Scriven, 2007) urges that evaluation should be
assessed on its merit: validity, utility, conduct, credibility, and costs. Davidson
elucidates this stance by stating:
In other words, evaluations should produce valid and justifiable conclusions; be
useful to the client and other relevant audiences; be conducted in an ethical,
legal, professional, and otherwise appropriate manner; be credible to relevant
audiences; and be as economical, quick, and unobtrusive as possible.
- (Davidson, 2004, p. 205)
Several scholars have developed metaevaluation tools (Scriven, 2007;
Stufflebeam, 1999; Davidson, 2004). One of the best-known standard tools is The
Program Evaluation Standards originally published by the Joint Committee of Standards
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for Educational Evaluation in 1988 (Joint Committee on Standards for Educational
Evaluation, 2011).
The literature shows that metaevaluations often retrospectively examine finished
evaluations (Hanssen, Lawrenz, & Dunet, 2008). Evaluation reports are sometimes the
only tangible byproduct of completed evaluations, but metaevaluation can be applied
more broadly. Gullickson and Hanssen (2006) identified the viability of sharpening
evaluation efforts and addressing overarching evaluation questions by conducting
evaluations across projects. Evaluation theorists agree that metaevaluation could
increase of evaluative knowledge about the “strengths and weaknesses in evaluation
practice in order to develop evaluation capacity” (Cooksy & Caracelli, 2005, p. 32).

Energy Efficiency Methodology
Energy efficiency program evaluation is considered a crucial part of energy
efficiency policy. Evaluation is used as an accountability measure, ensuring that energy
savings targets are met and funds are apportioned properly (Kaufman & Palmer, 2010).
In this sub-field, evaluation is part of the Evaluation, Measurement, and Verification
(EMV) process. The EMV process in energy efficiency has two functions: (1) to provide
an ex-post measurement of a program’s energy, and (2) to estimate a program’s energy
savings for resource allocation and program management (Dougherty, Sutter, &
Randazzo, 2012).
Energy efficiency evaluation typically takes the form of process evaluations or
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impact evaluation. Process evaluation is practiced as outlined in various evaluation
textbooks as “the systematic and continual documentation of key aspects of program
performance that assess whether the program is operating as intended or according to
some appropriate standard” (Rossi, Lipsey, & Freeman, 2004, p. 431).
Within the energy efficiency community, the process of retroactively measuring
energy savings associated with a program is referred to as impact evaluation. Expected
energy savings are often calculated with formulas that multiply the number of efficiency
equipment units by the amount of energy each unit saves (Kaufman & Palmer, 2010).
Impact of consumer behavior on these formulas is often overlooked (Malinick, Wilairat,
Holmes, & Ware, 2012). Achieved energy savings are verified through evaluation in a
similar way. The evaluators confirm that energy efficiency equipment is installed and
multiply the number of units actually installed by the energy saved by each unit. The
result of observed energy savings is compared to the expected energy savings in a ratio
called the net-to-gross ratio. In this case the gross energy savings refer to the expected
value, while the net energy savings is the observed value.
In addition to the aforementioned variation in state evaluation policies within
energy efficiency, Messenger and colleagues (2010), found variations between
evaluation methodologies across states. For example, they suggest reconciling
methodological differences in evaluation to allow for energy savings comparisons
among states (Messenger et al., 2010). The 2011ACEEE State Energy Efficiency
Scorecard, an annual review of utility-sector energy efficiency programs and activities
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in the states, reports that methodologies for evaluating the energy savings achieved by a
program differ depending on the state (Sciortino, et al., 2011). The report also notes that
without standard methodologies, comparison between states will be bound with
inaccuracy. Kushler and colleagues (2011) also reports wide variation in evaluation
theory and methodology across states. The authors’ state:
In current practice, substantial differences exist among states in things like the
treatment and measurement of free riders, spillover, net savings, deemed
savings, and non-energy benefits. These differences make it difficult to interpret
comparisons among states in reported energy efficiency results, and preclude the
ability to make true “apples to apples” comparisons. (Kushler, Nowak, & Witte,
2011, p. 190)

Standards and Practice
The inconsistent approaches to energy efficiency evaluation have spurred
debates about feasibility of establishing a national evaluation standard (Kushler, Nowak,
& Witte, 2011). Although energy efficiency scholars believe that energy efficiency
evaluation should meet the same evaluation standards as other publically funded
programs (Dougherty, Sutter, & Randazzo, 2012), there are no national standards for
energy efficiency evaluation to date and current efforts to establish measurement and
verification protocols are in progress and lead by efforts such as the Departments of
Energy’s Uniform Methods Project. However, one study, the National Energy Efficiency
Evaluation, Measurement and Verification (EM&V) Standard: Scoping Study of Issues
and Implementation Requirements, is currently exploring the issues around
implementing such a standard (International Energy Program Evaluation Conference,
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2012). One previous effort towards a national standard in energy efficiency, the National
Action for Energy Efficiency, was an endeavor of the United States Department of
Energy, the EPA, and a host of environmental, and energy focused entities. Although the
organization did not pan out, it did develop documents to support advancing evaluation
of energy efficiency as a resource in program planning: the Model Energy Efficiency
Program Impact Evaluation Guide (NAPEE, 2007c) the Guide for Conducting EnergyEfficiency Potential Studies (NAPEE, 2007a), and the Guide to Resource Planning with
Energy Efficiency (NAPEE, 2007b).
The Model Energy Efficiency Program Impact Evaluation Guide is one of
several national-level guides that provide directives on how to conduct energy efficiency
evaluation. It emphases energy and demand savings calculations including a process for
choosing measurement and analysis approaches. Another is the Impact Evaluation
Framework for Technology Deployment Programs. Both of these compendiums have
similar methods and are representative of energy efficiency impact evaluation. The
Impact Evaluation Framework for Technology Deployment Programs focuses on the
causal link between outputs and outcomes and tries to differentiate program impacts
from a counterfactual source of inference. This issue of attribution, are the energy
savings attributable solely to the program, is a contemporary theme within energy
efficiency.
Another energy efficiency guidebook, the 2004 California Evaluation
Framework (TecMarket Works, 2006), is considered in some circles to be the energy
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efficiency program evaluation standard. Developed for application in California, this
document influences energy efficiency evaluators throughout the country. The
framework provides recommendations for conducting both process and impact
evaluations, describes evaluation methodologies, and addresses methodological
concerns such as sample design, statistical analysis, and threats to validity.

31

CHAPTER III
METHODOLOGY
This chapter outlines the methodology used to address the research questions
identified in Chapter One. It begins with a description of the methodology, which is
followed by statements on the instrumentation, procedures for data collection, analysis,
and synthesis. This methodology is adapted from Scott-Little, Hamann, and Jurs (2002),
which followed a structure outlined by Cooper & Hedges (1994).

Design
This was a qualitative, descriptive study designed to describe and catalog the
central methodological characteristics of energy efficiency evaluations; thereby,
addressing the first research question: What are the commonalities and differences of
publicly available energy efficiency evaluations? Metaevaluation was then used to
assess conformance to the Program Evaluations Standard’s Accuracy criterion and the
California Evaluator's Protocol, which addresses the second research question: To what
extent do publicly available energy efficiency evaluations conform to the Program
Evaluation Standard’s Accuracy component and the California Evaluator's Protocol?
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Rationale for Methodology
Metaevaluation provides a means of systematically assessing the quality of one
or more evaluation products, or in process evaluations, and to examine the common
themes. Its purpose is to confirm that evaluations deliver sound findings and
conclusions; are useful to the client; credible; ethically conducted; and as cost-effective
as possible (Stufflebeam D. L., 2012 Davidson, 2004). The literature demonstrates
metaevaluations that retrospectively examine evaluations and addresses overarching
questions across projects (Hanssen et al, 2008; Gullickson & Hanssen, 2006).
Metaevaluation is useful in assessing evaluation practice and comparing it to evaluation
standards (Cooksy & Caracelli, 2005). For these reasons, metaevaluation was chosen to
carry out this study.

Sample
The initial data collection activity involved an extensive search for energy
efficiency evaluations. Evaluations were identified through a search of formal databases
and informal data warehouses within the energy efficiency community. Databases
searched included the Consortium for Energy Efficiency (CEE), the American Council
for an Energy-Efficient Economy (ACEEE), International Energy Program Evaluation
Conference (IEPEC), Educational Resources Information Center (ERIC), the Northwest
Energy Efficiency Alliance (NEEA), the California Measurement Advisory Council
(CALMAC), and New York State Energy Research and Development Authority
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(NYSERDA). Combinations of energy efficiency and evaluation search terms were
employed to yield a variety of evaluation reports. Search terms included: energy
efficiency, commercial, industrial, evaluation, program evaluation, process evaluation,
and impact evaluation.
This search was conducted October 1 – 15th and produced 348 evaluations,
which were subsequently filtered by program type (e.g. residential programs) and only
evaluations of commercial and industrial programs (C&I) were retained. Next,
evaluations reports that lacked program descriptions, were conducted as market studies,
or did not include outcome data were eliminated. A total of 334 evaluations were
identified for potential inclusion in this study.

Inclusion Criteria
The search of these databases yielded results largely from California and the
CALMAC database. Moreover, many evaluations found on the other sites were listed in
CALMAC; therefore the decision was made to focus only on CALMAC results. A
systematic review of the 334 resulting evaluation reports, using the criteria described
below, was carried out to determine which studies were applicable to the research
questions guiding this study. Evaluands, or programs being evaluated, differ by setting,
funding, and goals and objectives. In addition, energy efficiency programs can include
context dependent factors related to the type of regulatory oversight, the utility culture,
or other societal inputs. Therefore, inclusion criteria for the types of energy efficiency
34

evaluations in this analysis focused on (a) increasing the comparability of the programs
being evaluated and (b) increasing the likelihood that evaluations were similar to
recommended practices used to evaluate energy efficiency programs as required by the
state of California. These requirements dictate acceptable evaluation methodology for
energy programs.
Selection criteria for inclusion in this study were adapted from Scott-Little,
Hamann, and Jurs (2002) and include program characteristics, evaluation characteristics,
temporal relevance, and transparent outcome data. These criteria for inclusion in the
metaevaluation are shown in Table 1.
Table 1
Inclusion Criteria for CALMAC Results
Description

Criteria
Program
Characteristics
Evaluation
Characteristics
Temporal
Relevancy
Transparent
Outcome Data

The program evaluated must be focused on the commercial customer
class.
Evaluations were restricted to either impact or process evaluations.
Only evaluation reports published after 2006 were selected for inclusion in
the study. This criterion relegates the focus of the study to the last five
years of energy efficiency evaluation practice.
Outcome data must be included in the evaluation report.

In total, 91 evaluation reports met the inclusion criteria and were utilized for the
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metaevaluation and systematic review of energy efficiency evaluations. Of these 91
energy efficiency evaluations, 31 were impact evaluations while the remaining 60
evaluations were process evaluations.

Instrumentation
This section describes the instruments used in this study. First, it describes the
Program Evaluation Metaevaluation Checklist, which was used to assess compliance
with the Program Evaluation Standards. Next, it describes a checklist developed to
determine whether the evaluations met the standards in the California Energy Efficiency
Evaluation Protocols: Technical, Methodological and Reporting Requirements for
Evaluation Professionals (California Evaluator's Protocol). Finally, this section describes
the instrument used to record whether the energy efficiency evaluations included
standard research design elements. Each of these instruments is included in the
appendices of this study.
The Program Evaluation Metaevaluation Checklist (Stufflebeam D. , The
Program Evaluations Metaevaluation Checklist, 2012) was used for assessing
compliance with the Program Evaluation Standards. Although several metaevaluation
tools exist (e.g., Scriven, 2007; Stufflebeam, 1999; Davidson, 2004; (Joint Committee
on Standards for Educational Evaluation, 2011), the Program Evaluation Metaevaluation
Checklist allows for scoreing evaluations. Scoring is essential in comparing
metaevaluations to one another. The Program Evaluations Metaevaluation Checklist
36

(2012). The rating system breaks down the standards (Utility, Feasibility, Propriety,
Accuracy, and Evaluation Accountability) into multiple criteria and then tangible
indicators and scores performance on the standard by the number of indicators that were
addressed in an evaluation. For example, each standard is broken down in to multiple
indicators that each represents an aspect of the standard in question. If the evaluation
has any of the indicators present, then the rater checks a box to indicate that it is present.
After reviewing each indicator, the rater sums the number of indicators that are present
and records it in the checklist. This number of present indicators corresponds to a score
for that particular standard. The scores then correspond to ratings of Poor, Fair (), Good,
and Excellent. Following metaevaluation activities, the metaevaluation scores were
synthesized in order to paint an empirical picture of common practices of energy
efficiency evaluation. Table 2 provides an example of how the standards are broken
down into indicators and scored.
The prevalence of performance indicators was counted and recorded. For
example, if the evaluation met two of the indicators on the checklist, it was given a score
of 2 for that indicator. Those scores were then compared to the following rating scale:






9-10 Excellent
7-8 Very Good
5-6 Good
3-4 Fair
0-2 Poor

The Metaevaluation Checklist also provided categorical ratings for the six
distinct score ranges for an evaluation composite score. These score ranges include
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Excellent, Very Good, Good, Fair, Poor and are presented in Table 3.
Table 2
Example of Program Metaevalaution Checklist

Accuracy
THE ACCURACY STANDARDS ARE INTENDED TO ENSURE THAT AN EVALUATION
EMPLOYS SOUND THEORY, DESIGNS, METHODS, AND REASONING IN ORDER TO
MINIMIZE INCONSISTENCIES, DISTORTIONS, AND MISCONCEPTIONS AND PRODUCE
AND REPORT TRUTHFUL EVALUATION FINDINGS AND CONCLUSIONS.
Justified Conclusions and Decisions [Evaluation conclusions and decisions
A1
should be explicitly justified in the cultures and contexts where they have
consequences.]
[ ] Address each contracted evaluation question based on information that is
sufficiently broad, deep, reliable, contextually relevant, culturally sensitive,
and valid [ ] Derive defensible conclusions that respond to the evaluation’s
stated purposes, e.g., to identify and assess the program’s strengths and
weaknesses, main effects and side effects, and worth and merit
[ ] Limit conclusions to the applicable time periods, contexts, purposes, and
activities [ ] Identify the persons who determined the evaluation’s
conclusions, e.g., the evaluator using the obtained information plus inputs from
a broad range of stakeholders [ ] Identify and report all important
assumptions, the interpretive frameworks and values employed to derive the
conclusions, and any appropriate caveats [ ] Report plausible alternative
explanations of the findings and explain why rival explanations were rejected
☐6 Excellent
☐5 Very Good
☐4 Good
☐2-3 Fair
☐0-1 Poor
Strength of the evaluation’s provisions for
ACCURACY

Scoring the Evaluation for ACCURACY
Number of Excellent ratings (0-8) ______x
4= ______
Number of Very Good ratings (0-8) ______x
3= ______
Number of Good ratings (0-8)
2= ______
Number of Fair ratings (0-8)
1= _

______x
______x
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Table 3
Program Metaevaluation Checklist Score Ranges
Strength of the evaluation’s provisions for ACCURACY
Score Range

Rating

29.44 (92%) to 32

Excellent

21.44 (67%) to 29.43

Very Good

13.44 (42%) to 21.43

Good

5.44 (67%) to 13.43

Fair

0 (67%) to 5.43

Poor

California Evaluator’s Protocol Compliance
An analysis of the extent to which the selected evaluations were carried out in
accordance with California Energy Efficiency Evaluation Protocols: Technical,
Methodological and Reporting Requirements for Evaluation Professionals (California
Evaluator's Protocol) was conducted by operationalizing the California Evaluator’s
Protocol into a checklist. The Protocol, which was developed in partnership with the
California Public Utilities Commission, which oversees energy efficiency evaluations
and evaluation products in the state, provides detailed descriptions of requirements for
energy efficiency evaluations conducted in California. Specifically it defines different
types of evaluation and lists methodological requirements for these evaluations. For
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example, impact evaluation is divided into net impact and gross impact evaluations.
Each of these distinct types of impact evaluation, which could be conducted jointly or
separately, is associated with specific requirements for sampling and methodological
rigor. The Protocol does provide a description of what a process evaluation should
include but does not provide requirements for methodological rigor. This methodology
determined whether each evaluation followed the approach as outlined in the Protocol
by notating whether the appropriate steps were present in the report. For example, the
Protocol states that process evaluations include a detailed description of the program.
Evaluations that included a description of the program that was evaluated were given
credit for meeting this step whereas evaluations that did not, were not given credit.
Therefore, the evaluation was categorized as meeting The Protocol’s definition of a
process evaluation is it included each of the aforementioned criteria. Table 4 shows the
checklist used to determine the extent to which the selected evaluations were carried out
in accordance with the California Evaluator's Protocol. The Level of Rigor standards are
detailed further in the next section.
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Table 4
California Protocol Checklist
Meets
Standard

Minimum Allowable Methods for Gross Energy Evaluation

Simple Engineering Model (SEM) with M&V OR
Normalized Annual Consumption (NAC) using pre- and post-program participation
consumption from utility bills
A fully specified regression analysis of consumption information from utility bills
Building energy simulation models.
Retrofit Isolation engineering models
Experimental design established within the program implementation process, designed to
obtain reliable net energy savings based upon differences between energy consumption
between treatment and non- treatment groups from consumption data.
Minimum Allowable Methods for Net Impact Energy Evaluation

Participant self-report.

Participant and non-participant analysis of utility consumption data that addresses
the issue of self-selection.
Enhanced self-report method using other data sources relevant to the decision to
install/adopt. These could include, for example, record/business policy and paper
review, examination of other similar decisions, interviews with multiple actors at
end-user, interviews with mid- stream and upstream market actors, Title 24 review
of typically built buildings by builders and/or stocking practices.
Econometric or discrete choice30 with participant and non-participant comparison
addressing the issue of self-selection.
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Assessing Methodological Rigor. To assess the quality of research designs used
in the selected evaluations, a framework for evaluating the quality of studies was
developed based on concepts forwarded by Shadish, Cook, and Campbell (2002). This
approach examined (1) the type of design used in the study, (2) prevalence of threats to
validity, and (3) whether the evaluation design properly addressed the threats to validity
(Shadish, Cook, & Campbell, 2002). This framework was then merged with item A6 of
the Program Evaluations Metaevaluation Checklist (Stufflebeam D. , The Program
Evaluations Metaevaluation Checklist, 2012) to render a more comprehensive process
for assessing evaluation quality.
The section of the instrument designed to assess methodological rigor captured
information pertaining to each evaluation’s research design features. Each evaluation
was (a) classified as having an experimental, a quasi-experimental, or a nonexperimental research design; (b) was examined for the frequency and type of threats to
validity (internal, external, construct, and statistical); and (c) was examined for
integrating methods that addressed the threats to the potential threats to validity. Each of
these aspects were recorded, scored, and analyzed. Tables 5 and 6 depict the
instrumentation used to capture each evaluations design features. Table 5 shows (a)
classified as having an experimental, a quasi-experimental, or a non-experimental
research design; the sampling type, and design elements. Table 6 shows of existing
threats to validity were recorded.
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Table 5
Evaluation Design Characteristics
Design Elements
Design Type

Methodology
section
included?

Sampling Type

Assig
nmen
t

Measu
rement

Comparis
on Groups

Treat
ment

Non-experimental,
qualitative
{emergent)

NO

Non-probability,
purposive

N

N

Y

Y

Regression
Discontinuity Design

YES

Non-probability,
purposive

N

N

Y

Y

Regression
Discontinuity Design

YES

Non-probability,
purposive &
convenience

N

N

Y

Y

Non-experimental,
qualitative
{emergent)

NO

Non-probability,
purposive &
convenience

N

N

N

Y

Quasi-experimental,

YES

Stratified Random
Sampling

Y

N

Y

Y
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Table 6
Checklist for Threats to Validity
Existing Potential Threats to Validity
Internal Statistical Conclusion External Construct
UTA

N

N/A

UTA

UTA
N/A

N/A

N/A

Y
N
N
Y

N/A
N/A

UTA
UTA
UTA
UTA

UTA

N

N/A

UTA

N/A

N

N/A

UTA

For energy efficiency impact evaluations, methodological rigor was also assessed
by comparing the methodology in each evaluation to the appropriate Level of Rigor
requirements listed in the California Evaluator’s Protocol. As previously mentioned, the
Protocol requires certain Levels of Rigor for certain evaluation types with no levels of
rigor specified for process evaluations. For example, there are separate standards of rigor
for Gross Impact evaluation, Gross Sampling, Net Impact and Net sampling, and finally
a general sampling and uncertainty protocol. The Level of Rigor for each impact
evaluations in the sample was categorized as Basic, Standard, and Enhanced. The
descriptions of each category of Level of Rigor standards and their respective indicators
are depicted in Table 7:
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Procedures
Synthesis of the evaluation scores began by clustering the evaluations according
to evaluation type in terms the energy efficiency field. This rendered two groups of
evaluations: (1) impact evaluations and (2) process evaluations. The data was examined
for emerging themes in accordance with program evaluation standards and research
design principles. The result is a succinct synthesis of the most pervasive uses of
evaluation methodologies in energy efficiency and an assessment of the quality of those
methodologies.

Qualitative Reliability and Validity
Process evaluations were qualitative in nature and required a different
assessment of reliability and validity than impact evaluations. Therefore process
evaluations were reviewed for the presence of credibility, transferability, dependability,
and confirmability as outlined by Lincoln & Guba (1985). For the purpose of this study
the qualitative assessment of reliability and validity were defines as follows:
Credibility: The evaluation uses triangulation of data sources, methods, and
investigators.
Transferability: The evaluation includes a thick description of the research
context and the assumptions that were central to the research.
Dependability: The evaluation describes the changes that occur in the setting
and how these changes affected the way the research approached the study.
Confirmability: The evaluation activities document the procedures for checking
and rechecking the data throughout the study.
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Table 7
Levels of Rigor
Rigor
Level
Basic

Standard

Enhanced

Impact Evaluation
Simple Engineering Model (SEM) with M&V equal to IPMVP Option A and meeting all
requirements in the M&V Protocol for this method. Sampling according to the Sampling
and Uncertainty Protocol.
Normalized Annual Consumption (NAC) using pre- and post-program participation
consumption from utility bills from the appropriate meters related to the measures
undertaken, normalized for weather, using identified weather data to normalize for heating
and/or cooling as is appropriate to measures included. Twelve (12) months pre-retrofit and
twelve (12) months post-retrofit consumption data is required. Sampling must be according
to the Sampling and Uncertainty Protocol.

Participant and non-participant analysis of utility consumption data that addresses
the issue of self-selection.
Enhanced self-report method using other data sources relevant to the decision to
install/adopt. These could include, for example, record/business policy and paper
review, examination of other similar decisions, interviews with multiple actors at
end-user, interviews with mid- stream and upstream market actors, Title 24 review
of typically built buildings by builders and/or stocking practices.
Econometric or discrete choice30 with participant and non-participant comparison
addressing the issue of self-selection.
A fully specified regression analysis of consumption information from utility bills with
inclusion/adjustment for changes and background variables over the time period of analysis
that could potentially be correlated with the gross energy savings being measured. Twelve
(12) months post-retrofit consumption data are required. Twelve (12) months pre-retrofit
consumption data are required, unless program design does not allow pre-retrofit billing
data, such as in new construction. In these cases, well-matched control groups and postretrofit consumption analysis is allowable.11 Sampling must be according to the Sampling
and Uncertainty Protocol utilizing power analysis as an input to determining required
sample size(s).
Building energy simulation models that are calibrated as described in IPMVP Option D
requirements in the M&V Protocols. If appropriate, may alternatively use a processengineering model (e.g., AirMaster+) with calibration as described in the M&V Protocols.
Sampling according to the Sampling and Uncertainty Protocol.
Experimental design established within the program implementation process, designed to
obtain reliable net energy savings based upon differences between energy consumption
between treatment and non- treatment groups from consumption data.12 Sampling must be
according to the Sampling and Uncertainty Protocol.
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Data Processing and Analysis
The analysis included a systematic review of evaluation methodology and
assessing evaluation quality by determining compliance with program evaluation
standards and assessing research design quality. Because the meaning of quality may
differ by individuals and context (Rallis & & Rossman, 2001), metaevaluation criteria
must be “tailored’ to the appropriate context in order to construct a believable and
functional understanding of what constitutes quality (Cooksy & Caracelli, 2005).
Program characteristics such as program location, utility, evaluator, implementer,
program year, and evaluation type, data collection approach, and instrumentation type
were coded and compiled for descriptive analysis. Cases in which specific attributes
were not clear due to a lack of information in the evaluation report were recorded as
Unable to Assess or UTA.
A tertiary process was conducted to provide an appraisal of quality and technical
merit of the designated evaluations. In order to evaluate the quality of the selected
evaluations, the methods focused on three factors: (1) the extent to which evaluation
practices were congruent with the 2011 Joint Committee on Standards for Educational
Evaluation’s The Program Evaluation Standards, (2) the California Energy Efficiency
Evaluation Protocols: Technical, Methodological and Reporting Requirements for
Evaluation Professionals (California Evaluator's Protocol), and (3) whether the energy
efficiency evaluations included standard research design elements. (Shadish, Cook, &
Campbell, 2002).
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Limitations
Though a thorough metaevaluative approach would likely include a review of
“evaluation contracts, plans, instruments, data, reports, and evaluator credentials . . .
[and] information and perspectives from persons involved in or affected by the
evaluation process” (Stufflebeam D. L., 1999, p. 1), this dissertation only considered
completed evaluation reports. As evaluation reports are not always comprehensively
delineating all evaluation activities, assessing quality and compliance to standards is a
limitation of this methodology (Scott-Little, Hamann, & Jurs, 2002).
Another limitation to this study is the use of one reviewer for the evaluation
reports. Although using a panel of expert reviewers would lend more validity to the
findings, using one rater increases the reliability of the results and was more feasible to
implement. Furthermore, the use of evaluation reports of California energy efficiency
programs during a specific time period also restricts the findings from being generalized
to other jurisdictions.
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CHAPTER IV
RESULTS
This chapter outlines the findings resulting from the methodology identified in
previous chapter. Chapter Three outlined this qualitative, descriptive study which was
designed to assess evaluation quality in terms of (1) conformance to energy efficiency
and program evaluation standards listed in the California Energy Efficiency Evaluation
Protocols: Technical, Methodological and Reporting Requirements for Evaluation
Professionals (California Evaluator's Protocol) and the Program Evaluations Standards
and (2) systematically review the central methodological characteristics of energy
efficiency evaluations. Each evaluation was a) examined for conformity to the Program
Evaluation Standards using the Metaevaluation Checklist; b) reviewed for adherence to
the California Evaluator’s Protocol; c) classified by its evaluation approach, research
design, the elements of design present, sampling methods data collection methods, and
analysis methods. Evaluations were also screened for the frequency and type of threats
to validity and. The remainder of this chapter describes the findings in relation to
conformity with the aforementioned standards and the prevalence of methodological
characteristics. It begins with an overview of the findings, followed by detailed findings
by types of energy efficiency evaluation.
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Conformity to Program Evaluation Standards
Assessing the degree to which energy efficiency evaluations conformed to the
program evaluation standards using the Metaevaluation Checklist proved difficult. For
four of the program evaluation standards, Utility, Feasibility, Propriety, and Evaluation
Accountability, I was unable score the evaluations appropriately due to a lack of
information about the evaluation process. For example, information to gauge specific
indicators for Utility was completely absent. The indicators, under U1 Evaluator
Credibility such as “Engage evaluators who possess the needed knowledge, skills,
experience, and professional credentials” alone would require very specific types of
information that is not typically available in an evaluation report (Stufflebeam D. L.,
1999, p. 1). Additionally, it would require a deep knowledge about each evaluator’s
background and a method by which to measure whether they possess each attribute.
These are not items that I could assess simply from reading an evaluation report. The
same issue arose when I attempted to apply standards related to Feasibility, Propriety,
and Evaluation Accountability using the Metaevaluation Checklist. Therefore, the
Accuracy standard was the only standard I was able to assess using evaluation reports as
a primary data source. The remainder of this section presents the results of the
metaevaluation of energy efficiency evaluations based on the Program Evaluations
Standards Accuracy criterion.
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The average total accuracy score for the sampled energy efficiency evaluation
was a 7.8 with a standard deviation of 6.4 on a 0 to 32 scale. The average ratings for
each of the indicators for the Accuracy standard are presented in Table 8 below.
Table 8
Average Metaevaluation Ratings

Average Metaevaluation Ratings for the Accuracy Standard

A1

Accuracy Indicators
Justified Conclusions and Decisions

A2

Valid Information

A3

Reliable Information

A4

Explicit Program and Context Descriptions

A5

Information Management

A6

Sound Designs and Analyses

A7

Explicit Evaluation Reasoning

A8

Communication and Reporting

Average
3.4
2.4
16
4.1
1.3
1.8
2.7
----*

Total Accuracy Score

7.8

STDev
1.6
2.3
2.5
1.9
.48
1
1.6
----*
6.4

*These scores were not generated due to the lack of information available, which was needed to rate this
indicator.

The Metaevaluation Checklist also provided categorical ratings for six distinct
score ranges. These score ranges include Excellent, Very Good, Good, Fair, Poor and
are presented in Table 9. According to these ranges listed in Table 9, the average total
accuracy score for the sampled energy efficiency evaluation of 7.8 corresponds to the
rating Fair. The majority of energy efficiency evaluations, 59% (54) rendered a rating of
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poor. Of the remaining evaluations, 30% (27) were recorded as good, 10 % (9) were
recorded as Fair, and 1% was recorded as Excellent. Table 10 presents these findings.
Table 9
Metaevaluation Score Ranges
Strength of the evaluation’s provisions for ACCURACY
Score Range

Rating

29.44 (92%) to 32

Excellent

21.44 (67%) to 29.43

Very Good

13.44 (42%) to 21.43

Good

5.44 (67%) to 13.43

Fair

0 (67%) to 5.43

Poor

Table 10
Rating Frequency among Energy Efficiency Evalautions

Rating Frequency Among Energy Efficiency Evaluations
POOR
FAIR
GOOD
EXCELLENT TOTAL
Frequency
54
9
27
1 91
Percentage 59%
10%
30%
1%
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Conformity to CPUC Evaluation Standards
This study also assessed conformity to CPUC evaluation standards outlined in
the California Evaluator's Protocol along two categories: Evaluation Guidelines and
Level of Rigor. The remainder of this section details the related findings.

Evaluation Guidelines
When compared to evaluation guidelines and protocols, I found that fifty
evaluations (55%) followed the guidelines of the California Evaluator's Protocol. I was
unable to assess whether twelve evaluations used the approach outlined in the California
Evaluator's Protocol due to a lack of information presented in these evaluation reports.
Table 11 shows the frequency of accepted evaluation approaches as defined by the
California Evaluator’s Protocol.
Table 11
Evaluation Approach
Present

Frequency of CA Protocol approach

%

NO

29

32%

YES

50

55%

UTA

12

13%

Levels of Rigor. For the purpose of this study, process evaluations were not
examined for level of rigor, as it is not required by the California Evaluator’s Protocol.
Therefore, the level of rigor results only apply to the impact evaluations in the sample.
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When compared to the levels of rigor outlined in the California Evaluator's Protocol for
impact evaluations, there were slight differences in the level of rigor between gross
impact and net impact evaluations. Gross impact evaluations largely fell into two
categories: 39% (12) met the requirements for the Basic category and 32% (10) met the
requirements for the Enhanced category. A very small portion met the standard
requirements for gross impact analysis (1) while a noticeable number did not provide
enough information to assess which level of rigor was used 19% (6). Net impact
evaluations mainly fell into one category: Standard 35% (11). The next most frequent
levels of rigor used for net impact analysis were Basic 19% (6) and Enhanced 16% (5) A
smaller portion of net impact evaluations did not provide enough information to assess
which level of rigor was used 10% (3).
The largest portion of evaluations 45% (14) followed the requirements of
standard sampling and uncertainty rigor, followed by the Basic rigor level 23% (7).
While a portion of evaluations did not provide enough information upon which to assess
which level of rigor was used in sampling 19% (6), some 13% (4) impact evaluations
clearly did not meet the basic level of rigor and were therefore assigned to a Below Basic
category. Table 12 shows the levels of rigor as defined by the California Evaluator’s
Protocol.
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Table 12
Level of Rigor
Types of Rigor
Gross
Impact

Level of
Rigor

%

Gross
sampling
rigor

%

Net
Impact

%

Sampling and
Uncertainty

%

UTA

6

19
%

6

19
%

3

10
%

6

19
%

Basic

12

39
%

17

55
%

6

19
%

7

23
%

Standard

1

3%

0

0%

11

35
%

14

45
%

Enhanced

10

32
%

8

26
%

5

16
%

0

0%

0

0%

0%

0

0%

4

13
%

Below Basic

Total

31

0

31

25*

31

*Not all impact evaluations included net impact calculations

Overall Systematic Review Findings
This section describes the results of the systematic review of methodological
characteristics of energy efficiency evaluations. It is organized in the following
subsections: Research Design, Elements of Design, Sampling, Data Collection and
Analysis.
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Research Design
A majority of evaluations reviewed in the study, 84% (76), used nonexperimental designs. All of the remaining evaluations 16% (15) used a quasiexperimental design, the majority of which 135 (12) used regression discontinuity
designs. Although classifying research designs is straight forward, in certain instances
the researcher applied expert judgment given that the research design was not explicitly
stated and/or the evaluation methods were not listed. In fact, nearly one-third (30) of all
the evaluations reviewed did not have a methodology section and did not state the
methods used. Rather, the evaluation reports jumped from the research questions to the
findings, and in some cases, to a recommendation. Table 13 depicts the distribution of
evaluations by research design type.
Table 13
Distribution of Evaluations by Research Design
Type of
Design
Frequency

Experimental

Quasi- Experimental

Non- Experimental

Regression Discontinuity

0

15

76

12

Percentage

0%

16%

84%

13%

Elements of Design. A closer examination of research design revealed that the
use of design elements, such as assignment, measurement, comparison groups, and
treatment, varied by study. Although theoretically, the objective of energy efficiency
evaluations is to determine whether or not an energy efficiency program (the treatment)
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leads to energy savings, not all evaluations included treatment as a design element. For
example, although a majority of evaluations did consider the treatment in the design of
their studies, five evaluations did not. A little more than a third (31) of the reviewed
evaluations used comparison groups in their study, seven evaluations used measurement,
and eight used assignment as an element of design. Table 14 shows the use of design
elements in the sample.
Table 14
Elements of Design
Assignment

%

Measurement

%

Comparison
Groups

%

Treatment

%

NO

77

85%

80

88%

56

62%

5

5%

YES

8

9%

7

8%

31

34%

83

91%

UTA

6

6%

4

4

4%

3

3%

Sampling. The review of sampling techniques showed non-probability sampling
as the most frequently used sampling method among evaluations that described
sampling methods. A majority of evaluations 51% (46) utilized various types of nonprobability sampling methods, largely convenience samples from which to gather
information. The next largest subset of evaluations did not mention their sampling
methodology 37% (34). In these cases there was not enough information to draw a
justifiable conclusion as to which methods were used. This category is different from the
category of evaluation for which I was unable to assess the sampling methodology. In
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the Unable to Assess category, the evaluation did mention that it “sampled” from the
population but did not provide further information. Other sampling methods used
included census and stratified random samples. These methodologies, though not
frequently used, were found more often in conjunction with a billing analysis. Table 15
shows the distribution of sampling types in the sample.
Table 15
Data Collection
Sampling Type
Not Mentioned
Non-probability
Stratified random
Census
Unable to Assess

Frequency Percentage
34
37%
46
51%
5
5%
5
5%
1
1%

The review of data collection methods revealed that energy efficiency
evaluations were heavily concentrated in document review, surveys and, interviews.
Document review was the most heavily used method of data collection with 62% (56) of
all evaluations employing it (56), followed by interviews at 53% (48), surveys with 49%
(45), and observation and on-sites with 30% (27). Billing data was the least use method
of data collection with 19% (17) of evaluations in the sampling utilizing it. Table 16
depicts the methods of data collection used in the sampled evaluations.
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Table 16
Methods of Data Collection
Frequency of Data Collection Methods
Present

Document review

Interview

Survey

Observation/on-sites

Billing Data

NO

14

24

25

44

55

YES

56

48

45

27

17

UTA

6

6

6

7

4

YES%

62%

53%

49%

30%

19%

UTA%

10%

10%

10%

12%

7%

Analysis
In terms of analysis, most of the evaluation reports did not mentioned the type of
analysis used to generate the evaluation findings. Over 70% (65) of evaluation reports
did not mention the analysis let alone provide a justification for it, 21% (19) applied
engineering analyses, 7% (6) used regression analysis, and one specified a qualitative
approach of thematic analysis. When broken down by evaluation type, process
evaluations were found to lack a mention of the analysis most of the time. Of the 60
process evaluations reviewed in this study, 59 did not mention the type of analysis used.
Table 17 presents the type of analysis used in the sampled evaluations.
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Table 17
Types of Analysis
Type of Analysis
Qualitative Analysis
Engineering Analysis
Regression
Not mentioned

Frequency Percentage
1
1%
19
21%
6
7%
65
71%

In general, threats to validity were difficult to assess due to the lack of
information about the evaluation context, sample, methods, and analysis. External
validity was not considered because evaluation results are not generalizable. Even so,
impact evaluation results are often generalized to other programs, program years, and
territories. Therefore, rather than presenting the prevalence of all threats to validity, I
reported clear threats found in evaluation reports in which the methodology was
explicitly stated. Obvious threats to internal validity were found 8% (7) of evaluations,
threats to statistical conclusion validity were found in less than 6% (6) of evaluations,
and threats to construct validity were found in 3% (3) of evaluations. However, there is
more of an issue with the inability of this researcher to assess threats to validity due to
lack of information provided in the evaluation report. In all, 10% of the impact
evaluations showed clear signs of threats to validity. Examples of these threats include
incorrect use of statistical methods, establishing no connection between the program and
the assumed outcome, and selection bias in the sample. Table 18 shows the threats to
validity in the sample.
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Table 18
Threats to Validity
Internal Validity

Statistical Conclusion Validity

Construct Validity

YES

7

6

3

NO

73

82

88

UTA

11

3

0

YES%

8%

7%

3%

UTA%

35%

10%

0%

Process Evaluation Findings
All of the process evaluations reviewed for this study (60) were nonexperimental designs. One of these evaluations specified a qualitative emergent design.
Nearly half (29) of all the process evaluations reviewed did not have a methodology
section. The research designs of the process evaluations in this study varied in use of
research design elements. For example, although a majority of evaluations did consider
the treatment in the design of their studies, four process evaluations did not. Less than
half (19) of the reviewed evaluations used comparison groups in their study, two
evaluations used measurement, and two used assignment as an element of design. Table
19 shows the use of design elements in the sample of process evaluations.
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Table 19
Use of Design Elements
Assignment

Measurement

Comparison Groups

Treatment

NO

56

58

41

7

YES

3

2

19

53

UTA

1

0

0

0

3%

3%

32%

88%

Design Elements

YES %

Sampling techniques also differed among process evaluations. Twenty-seven
process evaluations used non-probability, convenience sampling, two evaluations used
random sampling, thirty process evaluations did not mention their sampling methods,
and in one evaluation the sampling were not able to be assessed. Only one of the process
evaluations mentioned the type of analysis used to elucidate the findings. Table 20
shows the types of sampling used in the sample of process evaluations.
Table 20
Use of Sampling
Sampling Type

Frequency of Sampling
Type

Percentage

Nonprobability

27

45%

Random

2

3%

Not Mentioned

30

50%

Unable to Assess

1

2%
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Methods of data collection relied heavily on document review, interviews, and
surveys. Document review was the most heavily used method of data collection,
followed by interviews, surveys, observation and on-sites. Billing data was the least
used method of data collection. Table 21 presents the data collection methods used in
the sample of process evaluations.
Table 21
Data Collection Methods
Frequency of Data Collection Methods
Prese Docum
nt
ent
Review

NO

%

Inter %
view

Surv
ey

%

Observati
on

%

& Onsites

15

Billin
g
Data

%

25

13

21
%

13

21
%

31

51
%

39

64
%

%
YES

40

67%

40

67
%

28

47
%

21

10
%

14

5%

UTA

6

10%

6

10
%

6

10
%

7

12
%

4

7%

There were five clear threats to validity; two were threats to internal validity
while two were threats to construct validity. The internal validity threats were due to
selection where evaluation participants and program participants are first adopters,
meaning that they were potentially free riders whose outcomes were not directly related
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to the program. The construct validity threats were due to evaluations concluding that
the program processes were operating well even though none of the instrumentation or
methods measured program performance. For example, survey instruments and
interview guides only examined customer satisfaction and did not focus on the operation
of the program.

Process Evaluation Approach
Almost half (27) of the process evaluations followed a structure outlined in the
California Evaluator’s Protocol.

For example, almost half (26) did not provide a

detailed program description. Table 22 shows the distribution of evaluations by
evaluation approach.
Table 22
Use of the California Protocol Approach
Present

Frequency of CA Protocol Approach

Percentage

NO

27

45%

YES

21

35%

UTA

12

20%
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Qualitative Reliability and Validity. Process evaluations were qualitative in
nature and required a different assessment of reliability and validity than impact
evaluations. Therefore process evaluations were reviewed for the presence of
credibility, transferability, dependability, and confirmability as outlined by Lincoln &
Guba (1985) most did not exercise accepted qualitative methods to ensure validity and
reliability in qualitative studies. Utilizing Lincoln & Guba’s structure, I determined that
only 11 used strategies to ensure validity of the study while only one used strategies to
ensure that their qualitative study was reliable. Table 23 further illustrates which areas of
qualitative inquiry were utilized in the process evaluations examined in this study.
Table 23
Use of Qualitative Inquiry Methods
Frequency of Qualitative inquiry Methods
Present

Credibility

%

Transferability

%

Dependability

%

Confirmability

%

NO

39

65%

39

65%

30

50%

57

95%

YES

19

32%

19

33%

0

0%

3

5%

UTA

2

3%

1

2%

30

50%

0

0%

Impact Evaluation Findings
Among the impact evaluations (n=31), nearly half demonstrated a quasiexperimental design while the remainder utilized a non-experimental design. Table 24
describes the distribution of energy efficiency impact evaluations by type of research
design.
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Table 24
Research Designs among Impact Evaluations
Research Design
Type

%
Experimental
0

Frequency

QuasiExperimental

0%

15

%

NonExperimental

48%

%

16

52%

Unlike the process evaluations in this study, 97% (30) of the impact evaluations
reports included a methodology section. The research designs of the selected impact
evaluations varied in use of research design elements. For example, although 97% (30)
of evaluations did consider the treatment in the design of their studies, one did not.
Among the impact evaluations in the sample, 39% (12) used comparison groups in their
study, 16% (5) used measurement, and 19% (6) used assignment as an element of
design. Table 25 describes the distribution of energy efficiency impact evaluations by
the elements of design present in each study.
Table 25
Design Elements in Impact Evaluations
Design Elements

Assignment

Measurement

Comparison
Groups

Treatment

NO

25

26

19

1

YES

6

5

12

30

NO%

81%

84%

61%

3%

YES%

19%

16%

39%

97%
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As far as sampling, 61% (19) impact evaluations used non-probability,
convenience sampling, 13% (4) did not mention sampling methods, 10% (3) used
random sampling, and 16% (5) used a census. Table 26 describes the distribution of
energy efficiency process evaluations by sampling methodology.
Table 26
Sampling among Impact Evaluations
Frequency of Sampling

Percentage

Not Mentioned

4

13%

Non-probability

19

61%

Stratified random

3

10%

Census

5

16%

Sampling Type

Data Collection
Different data collection methods were used to varying degrees, with
Observation or On-sties the most frequently used with 68% (21) of impact evaluations
using this method, followed by 55% using surveys (17), 52% using document review
(16), 45% using billing data (14), and 26% using interviews (8). Table 27 describes the
distribution of energy efficiency impact evaluations by data collection methods.
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Table 27
Data Collection among Impact Evaluations
Frequency of Data Collection Methods Among Impact Evaluations
Present

Document review

Interview

Survey

Observation/On-sites

Billing
Data

NO

14

22

12

9

16

YES

16

8

17

21

14

UTA

0

1

1

1

0

NO%

45%

71%

39%

29%

52%

YES%

52%

26%

55%

68%

45%

Analysis
While 19% (6) of the impact evaluations did not mention the type of analysis
conducted to reach their findings, the majority did (81%); 61% of impact evaluations
(19) cited engineering analysis while 19% (6) cited regression analysis. Twenty nine
(94%) of the impact evaluations followed the CA Approach. Table 28 describes the
distribution of energy efficiency impact evaluations by type of analysis.
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Table 28
Analysis Methods among Impact Evaluations
Type of Analysis

Frequency of Analysis

Not mentioned

Percentage
6

19%

Engineering

19

61%

Regression

6

19%

Threats to Validity
In general, threats to validity were difficult to assess due to the lack of
information about the evaluation context, sample, methods, and analysis. External
validity was not considered because evaluation results are not typically generalizable.
However, impact evaluation results are often generalized to other programs, program
years, and territories. Obvious threats to internal validity were found in seven
evaluations, threats to statistical conclusion validity were found in six evaluations, and
threats to construct validity were found in three evaluations. However, there is more of
an issue with the inability of the researcher to assess threats to validity due to lack of
information provided in the evaluation report. In all, 10% of the impact evaluations
showed signs of potential threats to validity. Table 29 describes the distribution of
energy efficiency impact evaluations by threats to validity.

69

Nearly all, 94% (29), of the impact evaluations followed a structure outlined in
the California Evaluator’s Protocol. Table 30 presents the frequency of alignment with
the California Protocol evaluation approach in the sample of impact evaluations.
Table 29
Threats to Validity in Impact Evaluations
Internal Validity

Statistical Conclusion Validity

Construct

YES

4

5

1

UTA

11

3

0

YES%

13%

16%

3%

UTA%

35%

10%

0%

Threats to Validity

Table 30
Alignment with California Protocol among Impact Evaluations
Present

Frequency of CA Protocol approach

Percentage

NO

2

6%

YES

29

94%

UTA

0

20%

The following chapter discusses these findings in relation to the quality of energy
efficiency evaluations and the implications for evaluation practice.
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CHAPTER V
CONCLUSION
This chapter examines the evaluation questions in light of results reported in
Chapter Four. The questions, which included what are the commonalities and
differences of publicly available energy efficiency evaluations? and To what extent do
publicly available energy efficiency evaluations conform to the Program Evaluation
Standard’s Accuracy component and the California Evaluator's Protocol?, served as the
basis for the systematic review and assessment of 91 energy efficiency evaluations. The
remainder of this chapter details the implications of these results, discusses how this
research contributes to the body of evaluation, and concludes with a summary statement.
The results of this study show that the ability to accurately assess evaluation for
methodological quality using either the Program Evaluation Standards or the California
Evaluator's Protocol depends on the presence of detailed descriptions of evaluation
methods. This information was largely absent in the sample of energy efficiency
evaluations reviewed in this study. For instance, nearly one third of the evaluation
reports in this sample did not include a methodology section, over a third did not specify
sampling methods, and 65 did not mention what methods were used for analysis. In
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general, accurate assessments of quality were impeded by the absence of information on
specific evaluation methods.
In terms of the conformity of energy efficiency evaluations to the Program
Evaluation Standards, the results of this study showed that assessing conformity to the
Program Evaluation Standards by use of the Metaevaluation Checklist might not be an
appropriate measure. Only one standard could be applied using evaluation reports as a
primary data source. Even with the California Evaluator's Protocol, there is wide
methodological variation among energy efficiency evaluations in terms of evaluation
approach and level of methodological detail. These variations do, however, coalesce
along the type of evaluation as defined in the field of energy efficiency. Some of the
distinctions are obvious, Impact evaluations are more likely to include on-sites and
billing analysis, employ random samples and quasi -experimental research designs while
process evaluations are largely more focused on interviews, convenience samples, and
non-experimental designs.
In terms of the commonalities and differences of publicly available energy
efficiency evaluations, evaluations were more alike then different. Typical
methodological characteristics among this sample of energy efficiency evaluations
largely consisted of non-experimental design, with non-probability convenience
sampling, with data collection relying heavily on document review, interviews, and
surveys, and the evaluation reports do not describe methods of analysis. Although, an
assessment of common potential threats to validity could not be completed due to
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incomplete information, this research was able to identify clear threats to statistical
conclusion validity, internal validity, and construct validity with impact evaluations
accounting for the statistical conclusion validity issues and process evaluations
accounting for the internal validity and construct validity threats.
In terms of assessments of quality of rigor, the most rigorous research designs
were applied in impact evaluations. Moreover, impact evaluations typically met the
Level of Rigor standards set forth in the California Evaluator’s Protocol although there
were several instances of evaluations that feel below the basic Level of Rigor.

Discussion
In general, the results implore us to think critically about how energy efficiency
evaluation is currently being practiced and contemplate how to advance its practice.
Regulatory influence can be seen in the strict application of impact evaluation while lack
of protocol and structure can be seen in the process evaluation results. The results also
show that the majority of research designs are post hoc approaches to evaluation where
the evaluator is attempting to measure program effects well after the program’s
implementation; these evaluations do not present many research designs required to
begin at the onset of a program. For example, the use of a comparison group for
evaluations not using billing analysis was scarce; there were few examples of use of
measurement and assignment. This puts the evaluator and the evaluation at large at a
disadvantage in accurately assessing program performance. Also, data collection
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methods are not triangulated which may either be a function of planning, time, or
budgetary constraints.

Implications of the Results
Although, focused on completed evaluation reports a fixed time period in one
jurisdiction and interpreted through the lens of a single reviewer, these results have
implications for the way in which energy efficiency evaluation is conducted, specifically
in relation to applicable standards, approaches, methods used, and the intersection of
those issues in practice. These issues are discussed below.
This study provides a glimpse of where the profession of energy efficiency
evaluation currently stands. Its shows that although different approaches to justifiably
establishing the merit, worth, or significance of programs exists and that standards exists
to ensure that evaluation products are credible, we as a profession need to do more to
improve upon the quality of our work.
First, this study showed that although energy efficiency evaluation standards do
exist, implementation of these standards in practice varies greatly. This finding speaks
to the need for greater professional reporting standards for both impact and process
evaluations. These standards should allow for the audiences of energy efficiency
evaluation to adequately assess the quality of evaluation results and determine the
importance of those results in terms of designing successful energy efficiency programs.
Failing to present credible evidence and demonstrate justifiable conclusions calls our
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hard work into question. We need to substantiate the evaluation claims by walking our
audience through our analysis. It is not enough to state a claim about a programs
success,
Second, this study implies that a greater effort should be made to incorporate
evaluation into energy efficiency programs before they begin rather than at the end of
the program. When evaluators are forced to do post hoc determinations of programmatic
success, the potential quality of evaluation is diminished. To that point the energy
efficiency community may benefit from employing internal evaluators to help prepare
programs for evaluation by building organizational capacity for evaluation. An internal
evaluation consultant could develop an internal monitoring and evaluation system
collect data as the program is operating. Thus, providing evaluators with higher quality
data from which to paint a more accurate, real time picture of program performance.

Contribution to the Discipline of Evaluation
To the best of my knowledge, this study represents the first research of its kind to
systematically review the practice of energy efficiency evaluation and assesses its
quality in terms of relevant standards. I hope these findings encourage the energy
efficiency evaluation community to further examine our methods and standards of
practice in a spirit of improvement. Specifically, I hope the aforementioned results incite
us to engage with each other and develop more precise methodology and a commitment
to hold the quality of our work in high regard. As an expanding field, energy efficiency
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evaluation is in a prime position to gain insight and advancement from reflective
examination.

Recommendations for Future Research
Future research in this area should focus on the relationships between different
indicators of evaluation quality and their validity in different context, Furthermore, more
research should be done to develop a metaevaluation tool to assess the quality and
conformance to standards energy efficiency evaluations,

Summary
This study’s findings suggest that energy efficiency evaluation practice is
capricious in its methodological characteristics and application of relevant standards.
Given the political pleas that continue to question the necessity and legitimacy of energy
efficiency, the implications of this conclusion are clear: The energy efficiency
evaluation community should ensure that the products of our work present defensible
methodologies and present justifiable conclusions. It is essential to the wider energy
efficiency community that its evaluation arm is prepared to defend it from assault by
upholding high standards of practice.

76

REFERENCES
Alkin, M. C. (2004). Evalaution roots: A wider perspective of theorists' views and
influences (2nd ed.). Thousand Oaks, CA: Sage.
Chelimsky, E. (1998). The Role of Expereince in Formulating Theories of Evaluation
Practice. American Journal of Evaluation, 19(1), 35-55.
Christie, C. A. (2003). What Guides Evaluation? A Study of How Evaluation Practice
Maps onto Evaluation Theory. New Directions for Evaluation, 97, 7-35.
Cook, T. D., Scriven, M., Coryn, C. L., & Evergreen, S. D. (2010). Contemporary
Thinking About Causation in Evaluation: A Dialouge With Tom Cook and
Michael Scriven. American Journal of Evaluation, 105-117.
Cooksy, L. J., & Caracelli, V. J. (2005). Quality, Context, and Use: Issues in Achieving
the Goals of Metaevaluation. American Journal of Evaluation, 26(1), 31-42.
Cooksy, L. J., & Mark, M. M. (2009). Evalaution Policy and Evaluation Practice: Where
do we go from here? New Directions for Evalaution(123), 103-109.
Cooper, H. M., & Hedges, L. V. (1994). The Handbook of Research Synthesis. New
York, NY: Sage.

77

Coryn, C. L. (2009, September). Contemporary trends & Movements in Evaluation:
Evidence-based, participatory & empowerment, & theory-driven evaluation.
Kalamazoo, MI, USA.
Coryn, C. L., & Hobson, K. A. (2011). Using nonequivalent dependent variables to
reduce internal validity threats in quasi-experiments: Rationale, history, and
examples from practice. New Directions for Evaluation(131), 31-39.
Coryn, C. L., Noakes, L. A., Westine, C. D., & Schroter, D. C. (2011). A Systematic
Review of Theory-Driven Evaluation Practice from 1990 to 2009. American
Journal of Evalaution, 32(2), 199-226.
Coryn, C. L., Schroeter, D. C., & Hanssen, C. E. (2009, March). Adding a Time-Series
Design Element to the Success Case Method to Improve Methodological Rigor.
American Journal of Evaluation, 30(1), 80-92.
Datta, L.-e. (2007). Looking at the Evidence: What Variations in Practice Might
Indicate. New Directions for Evaluation(133), 35-54.
Davidson, J. (2004). Evaluation Methodology Basics: The Nuts and Bolts of of Sound
Evaluation. Thousand Oaks, CA: Sage.
Donaldson, S. I., & Christie, C. A. (2005). The 2004 Claremont Debate: Lipsey vs
Scriven - Determining causality in program evalaution and applied research:
Should experimental evidence be the gold standard? Journal of Multidisciplinary
Evaluation, 2(3), 60-77.

78

Donaldson, S. I., Christie, C. A., & Mark, M. M. (2009). What Counts as Credible
Evidence in Applied Research and Evaluation Practice? Thousand Oaks, CA:
Sage.
Dougherty, A., Sutter, M., & Randazzo, K. (2012). Suppoting and Facilitating
Experimentation in Energy Efficiency: Exploring New Validity Constructs to
Support Inter- and INtra-Organizational Paths to Success. Washington, D.C.:
American Council for an Energy-Efficient Economy.
Ehrhardt-Martinez, K., & Laitner, J. ". (2008). The Size of the U.S. Enrgy Efficiency
Market: Generating a More Complete Picture. Washington, D.C.: American
Council for an Energy-Efficient Economy.
Fournier, D. (1995). Establishing evaluative conclusions: A distinction between general
and working logic. (D. M. Fournier, Ed.) New Directions in Evaluation, 68, 1532.
Friedmann, R. (2011). A Fresh Look at Evaluation to Support Energy Efficiency in the
21st Century. IEPEC.
Geller. (2001, May 3). Congressional Testimony to the Committee on Science, Energy
Subcommittee. Washington, DC: ACEEE.
Gold, R., & Nadel, S. (2011). Assessing the Harvest: Implementation of the Energy
Efficiency Provision in the Energy Policy Act of 2005. Washington, D.C.:
American Council for an Energy-Efficient Economy.

79

Gold, R., Furrey, L., Nadel, S., Laitner, J. "., & Elliott, R. N. (2009). Energy Efficeincy
in the American CLean Energy and Security Act of 2009: Impacts of Current
Provisions and Opportunities to Enhance the Legislation. Washington, D.C.:
American Council for an Energy-Efficient Economy.
Griskevicius, V., Tyber, J. M., & Van den Bergh, B. (2010). Going Green to be Seen:
Status Reputation, and Conspicuous Conservation. Journal of Personality and
Social Psychology, 392-404.
Gullickson, A. R., & Hanssen, C. E. (2006). Local Evaluation in Multisite STEM
Programs: Relating Evaluation Use and Program Results. New Directions for
Evaluation(109), 87-103.
Hanssen, C. E., Lawrenz, F., & Dunet, D. O. (2008, Dember). Concurrent MetaEvaluation: A Critique. American Journal of Evaluation, 29(4), 572-582.
Henry, G. T., & Mark, M. M. (2003). Toward an Agenda for Research on Evaluation.
New Directions for Evaaution(97), 69-80.
International Energy Agency. (2006). World Energy Outlook 2006. Paris: IEA.
International Energy Program Evaluation Conference. (2012, August 31). National
Energy Efficiency EM&V Standard. Retrieved from Iepec.org:
file:///Users/brandy/Desktop/Dr%20Brown%20if%20you're%20nasty/National%
20Energy%20Efficiency%20EM&V%20Standard%20«%20IEPEC.webarchive

80

Joint Committee on Standards for Educational Evaluation. (2011). The Program
Evaluation Standards: A Guide for Evaluators and Evalaution Users (3rd ed.).
(D. B. Yarbrough, L. M. Shulha, R. K. Hopson, & F. A. Caruthers, Eds.) Sage.
Kaufman, N., & Palmer, K. (2010). Energy Efficiency Program Evaluations.
Washington, D.C.: Resources For the Future.
Kushler, M., & Witte, P. (2000). A Review and Early Assessment of Public Benefit
Policies under Electric Restructuring. Washington, D.C.: American Council for
an Energy Efficient Economy.
Kushler, M., & York, D. (2004). State Public Benefits Policies for Energy Efficiency:
What Have We Learned? Washington, D.C.: American Council for an EnergyEfficient Economy.
Kushler, M., Nowak, S., & Witte, P. (2011). A National Survey of State Policies and
Practices for the Evaluation of Ratepayer-Funded Energy Efficiency Programs.
Washington, DC: ACEEE.
Kushler, M., York, D., & Witte, P. (2004). Five Years In: An Examiniation of the First
Half-Decade of Public Benefits Energy Efficiency Policies. Wshington, D.C.:
American Council for an Energy Efficient Economy.
Laitner, J. N. (2012). The Lpong Term Energy Efficiency Potential: What the Evidence
Suggests. Washington, DC: ACEEE.
Lawernce Livermore National Laboratory. (2010, August). U.S. Energy Flow Charts.
Retrieved September 11, 2012, from https://flowcharts.llnl.gov/
81

Lawrence Berkley National Laboratory. (2012, Agust 22). http://eetd.lbl.gov/ee/ee1.html. Berkeley, CA.
Lincoln, Y. S., & Guba, E. (1985). Natralistic Inquiry. Beverly Hills, CA: Sage.
Lipsey, M., & Wilson, D. (2000). Practical Meta-Analysis. Thousand Oaks: Sage.
Malinick, T., Wilairat, N., Holmes, J., & Ware, W. (2012). Destined to Disappoint:
Programmable Thermostat Savings are Only as Good as the Assumptions about
Their Operating Characteristics. ACEEE Summer Study. Asilomar: ACEE.
Mark, M. M. (2007). Buiding a better evidence base for evaluation theory: Beyong
general calls to a framework for types of research on evaluation. In N. L. Smith,
& P. R. Brandon, Fundamental Issues in Evaluation (pp. 111-134). New York:
Guilford.
Mathison, S. (2005). Encyclopedia of Evaluation. Thousand Oaks, CA: Sage.
McLean-Conner, P. (2009). Energy Efficiency: Principles and Practices. Tulsa:
PennWell.
Messenger, M., Goldman, C., & Schiller, S. R. (2010). Evaluation Planning, Methods,
adn Practices Across the United States: Emergin Issues adn Opportunities for
Cooperation. Asilomar: ACEEE.
Miller, R. L. (2010). Developing Standards for Empirical Examinations of Evaluation
Theory. American Journal of Evaluation, 31(3), 390-399.
Mills, E., & Rosenfeld, A. (1996). Consumer Non-Energy Benefits as a Motivation for
Making Energy-Efficiency Improvements. Energy, 707-720.
82

NAPEE. (2006). National Action Plan for Energy Efficiency. Washington, D.C.:
NAPEE.
NAPEE. (2007a). Guide for Conducting Energy-Efficiency Potential Studies.
Washington, D.C.: Prepared by Philip Mosenthal and Jeffery Loiter, optimal
Energy, Inc.
NAPEE. (2007b). Guide to Resource Planning with Energy Efficiency. Washington,
D.C.: Prepared by Snuller Price et al., Energy and Environmental Economics,
Inc.
NAPEE. (2007c). Model Energy Efficiency Program Impact Evaluation Guide.
Washignton, D.C.: National Action Plan for Energy Efficiency.
Patton, M. Q. (1994). Book Review: The Program Evaluation Standards: How to Assess
Evaluations of Educational Programs, by the Joint Committee on Standards for
Educational Evaluations, Newbury Park, CA Sage. American Journl of
Evaluation, 193-199.
Patton, M. Q. (2001). Evaluation, Knowledge Management, Best Practices, and High
Quality Lessons Learned. American Journal of Evaluation, 22(3), 329-336.
Rallis, S. F., & & Rossman, G. (2001). Communicating Quality and Qualities: The role
of the evaluator as critical friend. Advances in Program Evaluation, 107-120.
Rosenbloom, D. H., & Kravchuck, R. S. (2005). Public Administration: Understanding
Management, Politics, and Law in the Public Sector. New Yor, NY: McGrawHill.
83

Rossi, P. H., Lipsey, M. W., & Freeman, H. E. (2004). Evaluation: A Systematic
Appraoch. Thousand Oaks, CA: Sage.
Schiller, S. R., & Goldman, C. A. (2012). Developing State and National Evaluation
Infrastructures - Guidance fro eh Challenges and Opportunities of EM&V.
IEPEC.
Sciortino, M., Neubauer, M., Vaidyanathan, S., Chittum, A., Hayes, S., Nowak, S., et al.
(2011). The 2011 State Energy Efficiency Scorecard. Washington, D.C.:
American Council for an Energy-Efficient Economy.
Scott-Little, C., Hamann, S., & Jurs, S. G. (2002, December). Evaluations of AfterSchool Programs: A Meta-Evaluation of Methodologies and NArrative Synthesis
of Findings. 387-419.
Scriven, M. (1980). The Logic of Evaluation. Inverness, CA: Edgepress.
Scriven, M. (1991). Evaluation Thesaurus (4th ed.). Newbury Park: Sage.
Scriven, M. (2007, February). Key Evaluation Checklist. Retrieved August 31, 2012,
from The Evalaution Center:
http://www.wmich.edu/evalctr/archive_checklists/kec_feb07.pdf
Segerholm, C. (2003). Researching Evaluation in National (State) Politics and
Administration: A Critical Approach. American Journal of Evaluation, 24(3),
353-372.

84

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and QuasiExperimental Designs for Generalized Causal Inference. Boston, MA: Houghton
Mifflin.
Shadish, W. R., Cook, T. D., & Leviton, L. (1991). Foundations of Program Evaluation.
Thousand Oaks, CA: Sage.
Stufflebeam, D. (1980). An Interview with Daniel L. Stufflebeam. 2-4.
Stufflebeam, D. (2012). The Program Evaluations Metaevaluation Checklist.
Stufflebeam, D. L. (1999). Program Evaluations Metaevalaution Checklist. Kalamazo,
MI: Western Michigan University.
Stufflebeam, D. L. (2001). The Metaevaluation Imperative. American Journal of
Evalaution, 22(2), 183-209.
Stufflebeam, D. L., & Coryn, C. L. (2012). Evaluation, Theory, Models, & Applications
(2nd ed.). San Francisco, CA: Jossey-Bass.
TecMarket Works. (2006). The California Evaluation Framework. Oregon, WI:
California Public Utilities Commission.
Trochim, W. M. (2009). Evalaution Policy and Evaluation Practice. New Directions for
Evaluation(123), 13-32.
Vine, E. H. (2012). Emerging Evaluation Issues Revisited. IEPEC.
Wallace, P., & Forster, H. J. (2012). State of the Efficiency Program Industry: Budgets,
Expenditures, and Impacts 2011. Boston, MA: Consortium for Energy
Efficiency.
85

Weiss, C. H. (1993). Where Politics and Evaluation Research Meet. American Journal
of Evaluation, 93-106.
Weiss, C. H. (2004). Rooting for Evaluation: A Cliff Notes Version of My Work. In M.
Alkin, Evaluation Roots: Tracing Theorists' Views and Influences (pp. 153-168).
Thousand Oaks, CA: Sage.
Williamson, C., & Kasman, R. (2012). How to Hit Several Targets at Once: Impact
Evaluation Sample Design for Multiple Variables. Summer Study on Energy
Efficiency in Biuldings. Washington: Amrican Council for an Energy-Efficient
Economy.

86

Appendix A

Program Metaevaluation Checklist Example

87

Program Metaevaluation Checklist
Accuracy
THE ACCURACY STANDARDS ARE INTENDED TO ENSURE THAT AN
EVALUATION EMPLOYS SOUND THEORY, DESIGNS, METHODS, AND
REASONING IN ORDER TO MINIMIZE INCONSISTENCIES,
DISTORTIONS, AND MISCONCEPTIONS AND PRODUCE AND REPORT
TRUTHFUL EVALUATION FINDINGS AND CONCLUSIONS.
A1

Justified Conclusions and Decisions[Evaluation conclusions and
decisions should be explicitly justified in the cultures and contexts
where they have consequences.]
[ ] Address each contracted evaluation question based on information that is
sufficiently broad, deep, reliable, contextually relevant, culturally sensitive, and
valid [ ] Derive defensible conclusions that respond to the evaluation’s stated
purposes, e.g., to identify and assess the program’s strengths and
weaknesses, main effects and side effects, and worth and merit
[ ] Limit conclusions to the applicable time periods, contexts, purposes, and
activities [ ] Identify the persons who determined the evaluation’s conclusions,
e.g., the evaluator using the obtained information plus inputs from a broad
range of stakeholders [ ] Identify and report all important assumptions, the
interpretive frameworks and values employed to derive the conclusions, and
any appropriate caveats [ ] Report plausible alternative explanations of the
findings and explain why rival explanations were rejected

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A2

Valid Information[Evaluation information should serve the
intended purposes and support valid interpretations.]
[ ] Through communication with the full range of stakeholders develop a
coherent, widely understood set of concepts and terms needed to assess and
judge the program within its cultural context [ ] Assure—through such means
as systematic protocols, training, and calibration--that data collectors
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competently obtain the needed data
[ ] Document the methodological steps taken to protect validity during data
selection, collection, storage, and analysis [ ] Involve clients, sponsors, and
other stakeholders sufficiently to ensure that the scope and depth of
interpretations are aligned with their needs and widely understood [ ]
Investigate and report threats to validity, e.g., by examining and reporting on
the merits of alternative explanations [ ] Assess and report the
comprehensiveness, quality, and clarity of the information provided by the
procedures as a set in relation to the information needed to address the
evaluation’s purposes and questions

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A3

Reliable Information[Evaluation procedures should yield sufficiently
dependable and consistent information for the intended uses.]
[ ] Determine, justify, and report the needed types of reliability—e/g., test-retest,
findings from parallel groups, or ratings by multiple observers—and the
acceptable levels of reliability [ ] In the process of examining, strengthening,
and reporting reliability, account for situations where assessments are or may
be differentially reliable due to varying characteristics of persons and groups in
the evaluation’s context [ ] Assure that the evaluation team includes or has
access to expertise needed to investigate the applicable types of reliability [ ]
Describe the procedures used to achieve consistency [ ] Provide appropriate
reliability estimates for key information summaries, including descriptions of
programs, program components, contexts, and outcomes [ ] Examine and
discuss the consistency of scoring, categorization, and coding and between
different sets of information, e.g., assessments by different observers

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A4

Explicit Program and Context Descriptions[Evaluations should
document programs and their contexts with appropriate detail and
scope for the evaluation purposes.]
[ ] Describe all important aspects of the program—e.g., goals, design, intended
and actual recipients, components and subcomponents, staff and resources,
procedures, and activities—and how these evolved over time [ ] Describe how
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people in the program’s general area experienced and perceived the program’s
existence, importance, and quality
[ ] Identify any model or theory that program staff invoked to structure and carry
out the program [ ] Define, analyze, and characterize contextual influences
that appeared to significantly influence the program and that might be of
interest to potential adopters, including the context’s technical, social, political,
organizational, and economic features [ ] Identify any other programs,
projects, or factors in the context that may affect the evaluated program’s
operations and accomplishments [ ] As appropriate, report how the program’s
context is similar to or different from contexts where the program is expected to
or reasonably might be adopted

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A5

Information Management[Evaluations should employ systematic
information collection, review, verification, and storage methods.]
[ ] Select information sources and procedures that are most likely to meet the
evaluation’s needs for accuracy and be respected by the evaluation’s client
group [ ] Ensure that the collection of information is systematic, replicable,
adequately free of mistakes, and well documented [ ] Establish and implement
protocols for quality control of the collection, validation, storage, and retrieval of
evaluation information [ ] Document and maintain both the original and
processed versions of obtained information [ ] Retain the original and
analyzed forms of information as long as authorized users need it [ ] Store the
evaluative information in ways that prevent direct and indirect alterations,
distortions, destruction, or decay

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A6

Sound Design and Analysis[Evaluations should employ technically
adequate designs and analyses that are appropriate for the
evaluation purposes.]
[ ] Create or select a logical framework that provides a sound basis for studying
the subject program, answering the evaluation’s questions, and judging the
program and its components [ ] Plan to access pertinent information sources
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and to collect a sufficient breadth and depth of relevant, high quality
quantitative and qualitative information in order to answer the evaluation’s
questions and judge the program’s value [ ] Delineate the many specific
details required to collect, analyze, and report the needed information [ ]
Develop specific plans for analyzing obtained information, including clarifying
needed assumptions, checking and correcting data and information,
aggregating data, and checking for statistical significance of observed changes
or differences in program recipients‘ performance [ ] Buttress the conceptual
framework and technical evaluation design with concrete plans for staffing,
funding, scheduling, documenting, and metaevaluating the evaluation work [ ]
Plan specific procedures to avert and check for threats to reaching defensible
conclusions, including analysis of factors of contextual complexity, examination
of the sufficiency and validity of obtained information, checking on the
plausibility of assumptions underlying the evaluation design, and assessment
of the plausibility of alternative interpretations and conclusions

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

A7

Explicit Evaluation Reasoning[Evaluation reasoning leading from
information and analyses to findings, interpretations, conclusions,
and judgments should be clearly and completely documented.]

[ ] Clearly describe all the assumptions, criteria, and evidence that provided the
basis for judgments and conclusions [ ] In making reasoning explicit, begin
with the most important questions, then, as feasible, address all other key
questions, e.g., those related to description, improvement, causal attributions,
accountability, and costs related to effectiveness or benefits [ ] Document the
evaluation’s chain of reasoning, including the values invoked so that
stakeholders who might embrace different values can assess the evaluation’s
judgments and conclusions [ ] Examine and report how the evaluation’s
judgments and conclusions are or are not consistent with the possibly varying
value orientations and positions of different stakeholders [ ] Identify, evaluate,
and report the relative defensibility of alternative conclusions that might have
been reached based on the obtained evidence [ ] Assess and acknowledge
limitations of the reasoning that led to the evaluation’s judgments and
conclusions

☐6 Excellent

☐5 Very Good

☐4 Good

Poor
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☐2-3 Fair

☐0-1

A8

Communication and Reporting[Evaluation communications should
have adequate scope and guard against misconceptions, biases,
distortions, and errors.
[ ] Reach a formal agreement that the evaluator will retain editorial authority
over reports [ ] Reach a formal agreement defining right-to-know audiences
and guaranteeing appropriate levels of openness and transparency in releasing
and disseminating evaluation findings [ ] Schedule formal and informal
reporting in consideration of user needs, including follow-up assistance for
applying findings [ ] Employ multiple reporting mechanisms, e.g., slides,
dramatizations, photographs, powerpoint©, focus groups, printed reports, oral
presentations, telephone conversations, and memos [ ] Provide safeguards,
such as stakeholder reviews of draft reports and translations into language of
users, to assure that formal evaluation reports are correct, relevant, and
understood by representatives of all segments of the evaluation’s audience [ ]
Consistently check and correct draft reports to assure they are impartial,
objective, free from bias, responsive to contracted evaluation questions,
accurate, free of ambiguity, understood by key stakeholders, and edited for
clarity

☐6 Excellent

☐5 Very Good

☐4 Good

☐2-3 Fair

☐0-1

Poor

Scoring the Evaluation for ACCURACY

Strength of the evaluation’s provisions
for ACCURACY

Number of Excellent ratings (0-8) ______x 4=
______
Number of Very Good ratings (0-8) ______x 3=
______
Number of Good ratings (0-8)
______

______x 2=

Number of Fair ratings (0-8)

______x 1= _

92

Appendix B

Levels of Rigor Instrumentation

93

Levels of Rigor Instrumentation
Rigor Level
Basic

Levels of Rigor for Energy Evaluation
Net

Participant self-report.
Simple Engineering Model (SEM) with M&V equal to IPMVP Option
A and meeting all requirements in the M&V Protocol for this method.
Sampling according to the Sampling and Uncertainty Protocol.

Gross

Standard

Normalized Annual Consumption (NAC) using pre- and post-program
participation consumption from utility bills from the appropriate
meters related to the measures undertaken, normalized for weather,
using identified weather data to normalize for heating and/or cooling
as is appropriate to measures included. Twelve (12) months preretrofit and twelve (12) months post-retrofit consumption data is
required. Sampling must be according to the Sampling and
Uncertainty Protocol.
Participant and non-participant analysis of utility consumption data
that addresses the issue of self-selection.

Net

Enhanced self-report method using other data sources relevant to the
decision to install/adopt. These could include, for example,
record/business policy and paper review, examination of other similar
decisions, interviews with multiple actors at end-user, interviews with
mid- stream and upstream market actors, Title 24 review of typically
built buildings by builders and/or stocking practices.
Econometric or discrete choice30 with participant and non-participant
comparison addressing the issue of self-selection.

Enhanced
Net

Gross

“Triangulation” using more than one of the methods in the Standard
Rigor Level. This must include analysis and justification for the
method for deriving the triangulation estimate from the estimates
obtained.
A fully specified regression analysis of consumption information from
utility bills with inclusion/adjustment for changes and background
variables over the time period of analysis that could potentially be
correlated with the gross energy savings being measured. Twelve (12)
months post-retrofit consumption data are required. Twelve (12)
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months pre-retrofit consumption data are required, unless program
design does not allow pre-retrofit billing data, such as in new
construction. In these cases, well-matched control groups and postretrofit consumption analysis is allowable.11 Sampling must be
according to the Sampling and Uncertainty Protocol utilizing power
analysis as an input to determining required sample size(s).
Building energy simulation models that are calibrated as described in
IPMVP Option D requirements in the M&V Protocols. If appropriate,
may alternatively use a process-engineering model (e.g., AirMaster+)
with calibration as described in the M&V Protocols. Sampling
according to the Sampling and Uncertainty Protocol.
Retrofit Isolation engineering models as described in IPMVP Option
B requirements in the M&V Protocols. Sampling according to the
Sampling and Uncertainty Protocol.
Experimental design established within the program implementation
process, designed to obtain reliable net energy savings based upon
differences between energy consumption between treatment and nontreatment groups from consumption data.12 Sampling must be
according to the Sampling and Uncertainty Protocol.
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Sampling and Uncertainty Levels of Rigor

Rigor Level

Sampling and Uncertainty Standards

Simplified Engineering Models: The relative precision is 90/30121. The
sampling unit is the premise. The sample size selected must be justified in the
evaluation plan and approved as part of the evaluation planning process.

Gross

Basic

Net

Standard

Net

Normalized Annual Consumption (NAC) Models: There are no targets for
relative precision. This is due to the fact that NAC models are typically estimated
for all participants with an adequate amount of pre- and post-billing data. Thus,
there is no sampling error. However, if sampling is conducted, either a power
analysis122 or justification based upon prior evaluations of similar programs
must be used to determine sample sizes. The sample size selected must be
justified in the evaluation plan and approved as part of the evaluation planning
process.
For the self-report approach (Option Basic.1), given the greater issues with
construct validity and variety of layered measurements involved in estimating
participant NTGRs, no relative precision target has been established.124 To
ensure consistency and comparability a minimum sample size of 300 sites (or
decision-makers in cases where decision-makers cover multiple sites) or a
census125, whichever is smaller, is required.
If the method used for estimating net energy and demand impacts is regressionbased, there are no relative precision targets. If the method used for estimating
NTGRs is regression-based (discrete choice), there are no relative precision
targets. In either case, evaluators are expected to conduct, at a minimum, a
statistical power analysis as a way of initially estimating the required sample
size.126 Other information can be taken into account such as professional
judgment and prior evaluations of similar programs.
For the self-report approach (Option Standard.2), there are no precision targets
since the estimated NTGR will typically be estimated using information collected
from multiple decision-makers involving a mix of quantitative and qualitative
information around which a standard error cannot be constructed. Thus to ensure
consistency and comparability, for such studies, a minimum sample size of 300
sites (or decision-makers in cases where decision-makers cover multiple sites) or
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a census, whichever is smaller, is required.

Enhanced
Gross
& Net

Regression: There are no relative precision targets for regression models that
estimate gross energy or demand impacts. Evaluators are expected to conduct, at
a minimum, a statistical power analysis as a way of initially estimating the
required sample size.123 Other information can be taken into account such as
professional judgment and prior evaluations of similar programs. The sample size
selected must be justified in the evaluation plan and approved as part of the
evaluation planning process.

Engineering Models: The target relative precision for gross energy and demand
impacts is 90/10. The sampling unit is the premise. The sample size selected must
be justified in the evaluation plan and approved as part of the evaluation planning
process.

98

Appendix D

Systematic Review Instrumentation Example
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Systematic Review Instrumentation Example
CALMAC
ID
SCE0222
.01
SCE0230
.01
PGE026
3.01
SCE0223
.01

Publication
Type
Energy
Efficiency
Energy
Efficiency
Energy
Efficiency
Energy
Efficiency

SCE0221
.01

Energy
Efficiency

PGE026
7.01
SCG020
7.01
SDG022
6.01

Energy
Efficiency
Energy
Efficiency
Energy
Efficiency

SCE0225
.01
SCG020
6.01

SCE0234
.01
SDG022
9.01
SCG021
0.01

Energy
Efficiency
Energy
Efficiency
Energy
Efficiency /
Demand
Response /
Low Income
Energy
Efficiency
Energy
Efficiency

PGE021
6.01

Energy
Efficiency

SDG021
4.01

Energy
Efficiency

SCE0220
.01
SCE0256
.01

Energy
Efficiency
Energy
Efficiency

Process
Evaluation /
Evaluation
Guidelines
Process
Evaluation
Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Process
Evaluation

SCE0226
.01

Energy
Efficiency

Impact
Evaluation

Category
Process
Evaluation
Impact
Evaluation
Impact
Evaluation
Process
Evaluation
Impact
Evaluation
Market Effects /
Process
Evaluation
Process
Evaluation
Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Impact
Evaluation

Utility
SCE
SCE
PG&E
SCE

Title
2004-2005 Statewide Emerging Technologies Program Evaluation
Report
Evaluation of the SCE 2004-05 Small Business Energy Connection
Program
Steam Trap Impact Assessment
2004-2005 Statewide Education, Training and Services Program
Evaluation
An Evaluation of the 2004-2005 Savings By Design Program

SCE

PG&E
SoCalGas

Process Evaluation and Strategic Assessment of the Food Services
Technology Center

SDGE

Process Evaluation of SoCalGas' 2006-2008 Non-Residential Programs
Process Evaluation of SDGE’s 2006-2008 Non-Residential Energy
Efficiency Programs

SCE

IMPACT AND PROCESS EVALUATION FINAL REPORT for 2004-2005
UC/CSU/IOU ENERGY EFFICIENCY PARTNERSHIP

SoCalGas

Southern California Gas Company Steam Trap Billing Analysis

SCE

Southern California Edison 2004-2005 IDEEA Constituent Program
Evaluations

SDGE

SDG&E New Construction Process Evaluation Study Report

SoCalGas

SoCalGas New Construction Process Evaluation Study Report
Evaluation of the 2004-2005 Nonresidential Audit and PG&E Local
Program

CPUC

SDGE

Evaluation of the 2004-2005 San Diego City Schools Retrofit &
Partnership Program
2004-2005 Statewide Nonresidential Standard Performance Contract
Program Measurement and Evaluation Study

CPUC
SCE
Los
Angeles
County
Internal
Services

2006 - 2008 Statewide Marketing and Outreach Process Evaluation

2004-2005 Los Angeles County-Internal Services
Department/Southern California Edison/Southern California Gas
Company Energy Efficiency Partnership Impact Evaluation Study

100

Departme
nt
SCE0260
.01

Energy
Efficiency

SCG021
1.01

Energy
Efficiency

Process
Evaluation
Program Design
/ Process
Evaluation

SCE0226
.03

Energy
Efficiency

Process
Evaluation

PGE027
1.01

Energy
Efficiency

SDG023
2.01

Energy
Efficiency

SDG021
5.01
PGE027
2.01

Energy
Efficiency
Energy
Efficiency

Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Impact
Evaluation /
Process
Evaluation
Impact
Evaluation

SCG021
2.01

Energy
Efficiency

Process
Evaluation

SDG023
4.01
SCE0261
.01
SCE0265
.01

Energy
Efficiency
Energy
Efficiency
Energy
Efficiency

SCE0268
.01

Energy
Efficiency

SCE0267
.01
SCE0270
.01

Energy
Efficiency
Energy
Efficiency

Process
Evaluation
Process
Evaluation
Process
Evaluation
Market Study /
Program Design
/ Process
Evaluation
Program Design
/ Process
Evaluation
Process
Evaluation

PGE027
7.01

Energy
Efficiency

Process
Evaluation

SCE0274
.01

Energy
Efficiency

Process
Evaluation

CPD000
1.01

Energy
Efficiency

PGE027
6.01

Energy
Efficiency

Process
Evaluation
Market Study /
Process
Evaluation

SCE

2006-08 SCE Energy Centers (AgTAC, CTAC) Process Evaluation Report

SoCalGas
Intergy
Corporati
on

Food Service Equipment Center Process Evaluation
2004-2005 Los Angeles County-Internal Services
Department/Southern California Edison/Southern California Gas
Company Energy Efficiency Partnership Process Evaluation Study
Process Evaluation of the Target

PG&E
Portland
Energy
Conservat
ion, Inc.

Market Schools and Colleges, School Energy Efficiency (SEE) and
Campus Housing Efficiency Solutions (CHES) programs

A Measurement and Evaluation Study of the 2004-2005 San Diego
Gas and Electric RetroCommissioning Program

SDGE

SDG&E's 2004-2005 Local Nonresidential Retrofit Customer Energy
Savings Bid Program - Procurement
2004/2005 Statewide Express Efficiency and Upstream HVAC Program
Impact Evaluation
Southern California Gas Company Final Summary Report: Process
Evaluation of the 2006-2008 Local Government and Institutional
Partnership Programs
San Diego Gas & Electric Final Summary Report: Process Evaluation of
the 2006-2008 Local Government and Institutional Partnership
Programs

SCE

06-08 SCE Local Govt Inst Partnerships Process Evaluation Report

SCE

Process Evaluation: CPACS Program 2007-2008

SCE

SCE Codes & Standards Process and Market Assessment Study

SCE

Sustainable Communities Program Process Evaluation

SCE

Savings By Design Market Assessment Study and Process Evaluation
Process Evaluation of

SDGE
PG&E

SoCalGas

Pacific Gas & Electric Company's
PG&E
Portland
Energy
Conservat
ion, Inc.
City of
Palm
Desert

PG&E

2006–2008 High-Tech Program

Process Evaluation of the 2006-2008 Southern California Edison
Retrocommissioning (RCx) Program
PROCESS EVALUATION OF THE PALM DESERT PARTNERSHIP
DEMONSTRATION PROJECT 2007-2008
Process Evaluation of PG&E’s Agricultural and Food Processing
Program
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Pu
bl
10/
12/
07
10/
15/
07
10/
15/
07
11/
26/
07
12/
5/0
7
2/1
4/0
8
3/1
5/0
8
3/1
5/0
8
3/2
8/0
8
4/1
6/0
8
6/1
/08
8/1
2/0
8
8/1
2/0
8

Prog
Yr

Produced By

2004
2005

ECONorthwest / PWP Inc.

9/4
/08
9/3
0/0

2004
2005
2004
2005

2004
2005
2006
2007
2008
2004
2005
2004
2005
2006
2007
2008
2006
2007
2008
2006
2007
2008

Evalua
tion
Type

Design Type

Methodolo
gy Section
Included?

Non-experimental,
qualitative {emergent)

NO

Regression
(discontinuity?)

YES

Itron, Inc. / ECONorthwest

Proces
s
Impac
t/Proc
ess

Kema Inc.

impact

Regression
(discontinuity?)

YES

Kema Inc.

Proces
s

Non-experimental,
qualitative {emergent)

NO

RLW Analytics / BuildingMetrics, Inc.

Impac
t

Quasi-experimental,

YES

Proces
s

Non-experimental,
qualitative {emergent)

YES

Proces
s

Non-experimental,
qualitative {emergent)

NO

Non-experimental,
qualitative {emergent)

NO

Non-experimental

YES

Regression

YES

Regression

YES

YES

PA Consulting Group
Equipoise Consulting Incorporated / Energy
Market Innovations / Wirtshafter Associates /
Opinion Dynamics / Kema Inc. / ECONorthwest
Equipoise Consulting Incorporated / Energy
Market Innovations / Wirtshafter Associates /
Opinion Dynamics / Kema Inc. / ECONorthwest

2004
2005

Research Into Action, Inc. / SBW Consulting, Inc.

Proces
s
Impac
t/Proc
ess

2006
2004
2005

Business Economic Analysis and Research
Research Into Action, Inc. / Quantec, LLC / Summit
Blue / Strategic Energy Technologies

Impac
t
Proces
s

2006
2008

Heschong Mahone Group / Quantec, LLC / The
Cadmus Group

Proces
s

Non-experimental,
qualitative {emergent)

2006
2008

Heschong Mahone Group / The Cadmus Group

Proces
s

Non-experimental,
qualitative {emergent)
Non-experimental;
uses algorithm to
derive estimate of
savings
Non-experimental;
uses algorithm to

Energy Market Innovations / Itron, Inc. /
ECONorthwest / Southern Exposure Energy
Kema Inc.
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Impac
t
Impac
t

YES

YES
YES

8

9/3
0/0
8
10/
14/
08
10/
20/
08
11/
1/0
8
11/
14/
08
12/
3/0
8
12/
4/0
8

2004
2005
2006
2007
2008

2004
2005
2006
2007
2008
2006
2007
2008
2004
2005
2006
2007
2008

Itron, Inc.

impact

Opinion Dynamics

Proces
s

ASW Engineering / RLW Analytics

Impac
t

Non-experimental,
qualitative {emergent)
Non-experimental;
uses algorithm to
derive estimate of
savings

KVD Research Consulting (KVDR) / McLain ID
Consulting / Deborah Laurel and Associates

Proces
s

Non-experimental,
qualitative {emergent)

YES

Kema Inc.

Proces
s

Non-experimental

NO

RLW Analytics

Proces
s

Non-experimental,
qualitative {emergent)

YES

Proces
s
Impac
t
Evalua
tion

Non-experimental,
qualitative {emergent)

YES

The Cadmus Group

12/
8/0
8

2004
2005

Itron, Inc.

12/
31/
08

2004
2005

Kema Inc.

12/
31/
08

2004
2005

Itron, Inc. / Kema Inc.

1/2
/09

2007
2008

PA Consulting Group

1/5
/09
2/3
/09

2007
2008
2006
2008
2006
2007
2008
2006
2007

3/1
/09
4/1
5/0

derive estimate of
savings
Non-experimental;
uses algorithm to
derive estimate of
savings

Impac
t
Impac
t
Evalua
tion
Proces
s
Evalua
tion
Proces
s
Evalua
tion
Proces
s

PA Consulting Group
Innovologie LLC / PA Consulting Group

Proces
s
Proces
s

Energy Market Innovations
Heschong Mahone Group
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YES

YES

YES

regression
Non-experimental;
uses algorithm to
derive estimate of
savings

YES

Regression

YES

Non-experimental

YES

Non-experimental

YES

Non-experimental

YES

Non-experimental

NO

Non-experimental

YES

YES

9
4/2
4/0
9
5/1
9/0
9
5/2
0/0
9
5/2
0/0
9
7/1
/09
7/2
7/0
9

2008
2006
2008
2006
2007
2008
2006
2007
2008
2006
2008
2007
2008
2006
2007
2008

Heschong Mahone Group / The Cadmus Group

Non-experimental

NO

Heschong Mahone Group

Proces
s

Non-experimental

NO

Energy Market Innovations

Proces
s

Non-experimental

YES

Non-experimental

YES

Non-experimental

YES

Non-experimental

YES

Opinion Dynamics

Proces
s
Proces
s

The Cadmus Group

Proces
s

ASW Engineering / Research Into Action, Inc.
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Inte
rnal

Statistical
Conclusions

Const
ruct

UTA
X

N/A

X

UTA
N/A
N/A
N/A
X

N/A

N/A

N/A

N/A

N/A

X

X

N/A
X
N/A
X
N/A

X

N/A
X
UTA
N/A
N/A
N/A

X

Sampling Type
Non-probability,
purposive
Non-probability,
purposive
Non-probability,
purposive & convenience
Non-probability,
purposive & convenience
Stratified Random
Sampling
snowball - interviews,
purposive
Non-probability,
convenience
Non-probability,
convenience
Stratified random
Sampling & Purposive
census
Non-probability,
convenience
Nonprobability,
convenience & semirandom
Non-probability,
convenience
Non-probability,
convenience
not mentioned
convenience stratified random?
random
Non-probability,
convenience
Non-probability,
convenience
not mentioned
not mentioned
Non-probability,
convenience
census
not mentioned
not mentioned
not mentioned
not mentioned
not mentioned

105

Assign
ment

Measur
ement

N

Compariso
n Groups

Treat
ment

Documen
t review

Y

Y

Y

N

N

Y

Y

N

N

N

Y

Y

N

N

Y

Y

Y

N

Y

Y

Y

N
Y

N

N

N

N

Y

N

N

N

N

Y

N

N

Y
Y

Y

Y
Y

Y
N

N

N

Y

Y

Y

N

Y

N

Y

Y

N

N
N
N

N

Y
Y

Y
Y

N
N

Y
UTA

N
N

N
N

Y
N

Y
Y

N

N

N

Y

N

Y
N
N

N
N

Y
N
N

Y
Y
Y

Y
N
Y

N
N
N
N
N

N
Y
N
N
N

Y
Y
N
Y
N

Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

not mentioned
non-probability
convenience
not mentioned
convenience
not mentioned
not mentioned
not mentioned
not mentioned

N
N
N
N
N
N
N

106

N
N
N
Y
N
N
N

N
N
N
Y
N
N
Y

Y

Y

N
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y

Inter
view
Y

Sur
vey
N

Observation/
on-sites
N

Billin
g
Data
N

N
N

Y
N

Y
Y

Y
Y

Y

Y

N

N

N
Y
Y
Y
Y
N
Y
Y
Y
N

Y
Y
Y
Y
Y
N
Y
N
N
Y

Y
N
N
N
Y
Y
N
N
N
N

N
N
N
N
N
Y
N
N
N
N

N

N

Y

N

N
Y
N
N
Y
Y
Y

Y
N
Y
N
N
N
Y

Y
Y
N
Y
N
N
N

Y
N
N
N
N
N
N

N

N

N

Y

Y

Y

Y
N
N
N
N
N
N
N
N
Y
N
N

Y
N
N
N
N
N
N
N
N
N
N
N

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

Y
Y
Y
Y
N
N
N
N
N
N
Y
Y

Data Type
Qualitative
quantitativ
e
quant
qual &
quant
Quantitativ
e & Qual
mixed
mixed
Qualitative
mixed
quant
qual
qualitative
Qualitative
mixed
quantitativ
e
qual &
quant
Qualitative
quant
Qualitative
UTA
Qualitative
qual
quantitativ
e
quantitativ
e
qual &
quant
Qual
qual
Qual
qual
qual
qual
qual
qual
qual
qual
qual

Analysis
not mentioned, but inductive

detailed program
description
NO

Gross
Impac
t
N/A

regression analysis
billing analysis, regression

NO
NO

N/A
N/A

not mentioned, but inductive

NO

Not mentioned
not mentioned, but inductive
not mentioned
not mentioned
not mentioned
regression
not mentioned
not mentioned
not mentioned
Not mentioned

YES
NO
NO
NO
YES
NO
NO
NO
YES
YES

N/A
Enhan
ced
N/A
N/A
N/A
Basic
N/A
N/A
N/A
N/A
basic

engineering analysis

NO

basic

mixed
not mentioned
not mentioned
calculated score
UTA
UTA
no mentioned

YES
YES
NO
YES
NO
NO
YES

billing analysis, regression

YES

basic
N/A
basic
N/A
UTA
N/A
N/A
Enhan
ced

engineering analysis
multiple - billing, content
analysis, engineering model
not mentioned
Not mentioned
Not mentioned
not mentioned
not mentioned
not mentioned
not mentioned
not mentioned
not mentioned
not mentioned
no mentioned

NO
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YES
NO
NO
NO
NO
YES
NO
YES
YES
NO
NO
YES

Basic
Enhan
ced
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

gross
sampling
rigor

Net
Impac
t
Stand
ard
Stand
ard
N/A
Enhan
ced

Basic
enhanced
basic
Basic
basic
Basic
basic
basic
basic
enhanced
basic
basic
Basic
Basic
Basic
Basic
UTA
enhanced

Stand
ard

stand
ard
Stand
ard
basic

N/A
Stand
ard
enhan
ced

Sampling and
Uncertainty
standard

Validity
Strategies
YES

Reliability
Strategies?
UTA

credibil
ity
UTA

transfer
ability
YES

dependa
bility
UTA

Standard

YES

UTA

YES

YES

UTA

Standard
UTA

N/A
UTA

N/A
UTA

UTA
UTA

UTA
NO

UTA
UTA

Standard
Standard
below standard - no
up to basic
not up to basic

YES
YES

UTA
UTA

YES
YES

YES
UTA

UTA
UTA

NO
NO

NO
NO

NO
NO

NO
NO

UTA
UTA

Standard
standard
N/A
N/A
N/A
below basic for net,
basic for gross
N/A

YES
N/A
UTA
NO
UTA

NO
N/A
UTA
NO
UTA

YES
N/A
UTA
NO
UTA

YES
N/A
YES
YES
UTA

UTA
N/A
UTA
UTA
UTA

UTA
UTA

UTA
UTA

YES
UTA

YES
UTA

UTA
UTA

Standard
Standard
below basic
Standard
Standard
N/A
N/A
Standard

UTA
YES
N/A
YES
UTA
UTA
YES
UTA

UTA
UTA
N/A
YES
UTA
UTA
UTA
UTA

UTA
YES
UTA
YES
NO
NO
YES
UTA

UTA
YES
UTA
YES
NO
NO
YES
UTA

UTA
UTA
UTA
UTA
NO
NO
UTA
UTA

UTA

UTA

UTA

UTA

UTA

UTA

Standard
basic
basic
basic
Below standard

UTA
NO
NO
NO
NO
NO
NO
UTA
UTA
UTA

UTA
NO
NO
NO
NO
UTA
NO
NO
NO
NO

YES
YES
YES
YES
NO
NO
NO
NO
NO
NO

YES
NO
NO
NO
NO
YES
NO
YES
NO
NO

UTA
UTA
UTA
UTA
NO
UTA
UTA
NO
UTA
UTA

below basic
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Confirmability
UTA
UTA
UTA
NO
YES
NO
NO
NO
NO
N/A
NO
NO
UTA
NO
UTA
UTA
NO
UTA
YES
NO
NO
NO
UTA
UTA
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

CA Protocol approach
N
N
N
N
N
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
Y
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